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orks. t Gatoon hagres aver, team a Dredge i ‘olon, Effect Canal River. 
10. Udion, the Moath of the Oana! (the cross shows the of the canal). 


FROM THE PACIFIC TO THE ATLANTIO ALONG THE ROUTE OF THE PANAMA CANAL, (See next page.) 
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THE PANAMA CANAL. 
CONSIDERING the magnitude of the undertaking, and the 
great boon which will be conferred on navigation by its con- 


struction, the works of the Panama Caval, which are now | to have landed. 


being so vigorously carried on, are attracting singularly 
little attention. The majority of people have a very vague 
notion of the progress of the rival waterway in the Western 
Hemisphere, which its promoter assures us will join two 
oceans in a couple of years’ time. Our illustrations are from 
The London Graphic, and drawn by Dr. E. J. Mulligan, of 
the Royal West India Mail Service, who also gives the fol- 
lowing particulars: 

The distance from ocean to ocean is about fifty miles, and 
with the | age of passing swamps, through valleys, and 
rocky defiles, and over mountains, the farewell sight of 
Panama and the Pacific, seen through the transparency of 
the bluish mist, reflecting the golden rays and rosy tints of 
a tropical sun, is a most imposing spectacle. Panama is in 
every respect a superior place to the Atlantic terminus, 
Colon. The ruins of the old Spanish city, which dates from 
1593, may be seen outside the presenttowu in the form of 
marble fragments, moss clad columns, and huge pieces of 
masonry—reminding one of the buccaneer exploits of Drake, 
Morgan, and L’Olonois, who so frequently attacked the city 
and carried off the merchants’ gold and treasure. The pres- 
ent town contains a quaint old cathedral, and the inhabitants 
are of a higher ype thar tbe colonies, there being several liter- 
ary and scientific societies. The bay, with its fuiry-looking 
islets, is not unworthy of comparison with tbe Bay of Naples. 
The Pacific mouth of the caval will open to the northward 
of the city. On the Atlantic side the caval will open about 
a mile northward of Colon. 

The scenery of the Isthmus throughout the route of the 
railway and the Canal works is geverally picturesque. One 
attractive characteristic is the richness and beauty of the 
glades und vistas of Juxurious tropical vegetation; an addi- 
tional feature of loveliness is seen in the variety and rich- 
ness of the flowers which grow on allsides, as clusters of 
crimson, white, and blue blossoms crown the trailing plants, 
and orchids, parasites, marsh lilies, ferns, and purp e-topped 
osiers grow together, forming a kind of floral paradise. 
Although such a happy looking land, the Isthmus is really 
a * Vailey of the Shadow of Death,” owing to the terribly 
fatal effects of the malaria among the laborers. As shown 
in one of the sketches, the dead body of a negro may occa- 
sionally be found, who bas succumbed to fatigue, hunger, and 
fever. As if by instinct, flocks of somber-looking turkey- 
buzzards appear on the scene—Nature’s scavengers. The 
Chagres River, the railway, and the Canal meet at various 
points of the Isthmus, occasionally run alongside of each 
other, diverge, and come together again, as at Culebra—a 
station eight miles from Panama, and thirty-seven from 
Colon, and where the scenery is exceedingly picturesque, 
but the climate malarious and depressing. 

Another sketch represents the valley of Buenavista, where 
great advance has been made in cutting and clearing wood, 
blasting rocks, and laying down a line of rails. It was there 
last June that a gang of the negro laborers came into 
collision with some new comers, a desperate encounter was 


huge plates together. Colon is the Atiantic outlet of the 
Canal; but it is not an attractive resting-place for travelers, 
being an unimposing, unhealtby, dirty locality; but it is in- 
teresting because it is the spot where Columbus is supposed 
Frow the sea it presents the appearance of 
a range of straggling, irregular buildings on a low sandy 
| beach, with landing-stages jutting out into the water. The 
| houses are of wood, and gaudily painted; and provided, in 
the Spanish style, with verandas and balconies. ‘The 
streets are filthy, and are — remarkable for the tobacco 
and grog shops, American drinking saloons, and low gam- 
bling-houses. The great body of inbabitants are mere des- 
peradves, the dregs of the Colombian States, who perpetrate 
crime without fear of punishment. However, the natives 
met with in crossing the Isthmus are happily of a different 
class, and may be seen selling provisions and refreshments 
to the laborers of the Canal, such as grapes, bananas, eggs, 
cocoa-nuts, melons, etc. They are of a mixed Indian and 


Spanish type, with austere expression, long, thin features, 
keen eyes. The women are simply attired, and generally 
display a profusion of black, glistening hair falling over 
the shoulders ip two large braided plaits reaching down to 
the hips. The natives are inoffensive and affable if un- 
molested, but savage and revengeful if injured. 

For profile of the Canal and the whole history of the Canal 
enterpri-e, with many illustrations, see back numbers of the 
ScrenTIFIC AMERICAN SUPPLEMENT. 


BISMARCK BRIDGE OVER THE MISSOURI RIVER 
AND NORTHERN PACIFIC RAILWAY. 


Ow January 28, 1881, 2 contract was let to the well known 
firm of Saulspaugh & Co., of Rock Island, Ill., for the con- 
struction of the substructure of the bridge, this including 
the foundaticn and masonry of the four piers. In April the 
quarrying of stone was begun near atab station, in 


the result, and fifty persons were killed. Gatoon, like the 
last-named place, promises to become a special station. It} 
is about ten miles from Colon, and close to the Chagres| 
River, and is the principal depot of all the mechanical ap- | 
pliances. At this place there is one of the great steam-ex- 
cavators at work. 

M. De Lesseps’ energetic staff of engineers are at present 
busily engaged in excavating, boring, and mining operations, 
with vast machines of the most intricate description work- 
ing at different points on the slopes and elevated positions, 
Gangs of laborers also, numbering from fifty to three hun- 
dred, can be seen slicing the hill sides into miniature pre- 
cipices, forming terraces and roads, laying down sleepers, 
and cutiing passes through dense forests. Workshops are 
erected at Colon, where the massive segments of machinery 
which are continually landed from Belgium are placed to- 
gether. There the incessant ring of hammers is heard day 
and night, furnaces are glowing, and riveters are welding 
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Minnesota, but the quarry vot proving a one another was 
subsequently pane near East St. Cloud. This last quarry, | 
now known as the Rock Island quarry, furnished four-fifths 
of the stone used in the Bismarck Bridge. A sub-contract | 
for the pneumatic work of the two chanvel piers was made 
by Messrs. Saulspaugh & Co. with Messrs, Rust & Coolidge 
of Chic: 


o. 
On February 2, 1881, a contract was awarded to the De-| ba 


troit Bridge and Iren Works, of Detroit, Michigan, for the 
manufacture and erection of the superstructure, consisting 
of three through spans of 400 feet each and two deck spgus 
of 113 feet each, the work to be built in all respects accord- 
ing to the detailed plans and specifications prepared by the 
engineer of the bridge. 


strong, but when exposed to the dry air the clay slakes rap- 
idly and crumbles to pieces, 

he east end of the east approach span is supported by a 
small abutment of granite masonry founded on the natural 
ground of the bluff The west end of the west approach 
span is supported by an iron bent resting on two Cushin 
cylinders which are supported by piles driven into the san 


The three long spans are supported on four granite piers. 
Pier I., the easterly pier, rests on a concrete foundation, 
the base of which is 20 ft. below ordinary low water and 16 
ft. below the estimated extreme low water due to ice 


or, 
P Piers IL. and ILL, which arein the channel of the river, are 


of the caisson is a crib-work of timber filled throughout with 
Portland cement concrete, Each caisson contained 188,000 
ft., board measure, of timber, and 82,000 pounds of iron, 
besides nearly 500 cubic yards of concrete. 

The caissons were built ov shore, launched, and towed in- 
to position. After the caisson bad been placed, the concrete 
above the working chamber was put in, the air locks put in 
position, and air pumped into the working chamber, which 
was thus converted into a great diving-bell, until the water 
was expelled. A force of men was then put to work in the 
working chamber, who excavated the sand, which was car- 
ried off in columns of water, and the caisson was forced 
down gradually by its own weight as the excavation pro- 
ceeded. The masoury was laid on the roof of the caisson 
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THE BISMARCK BRIDGE OVER THE MISSOURI RIVER NORTRERN PACIFIC 


In April the construction was fairly begun, though ground 
was not actually broken until May. 

The construction of the Bismarck Bridge involved three 
different pieces of work: 

First, the control and rectification of the river. 

Second, the bridge proper. 

Third, the approaches. 

The control and rectification of the river consisted in con- 
fining it to the 1,000 foot limit between the east shore and 
the end of the dike, and the protection of the east shore 
with riprap so as to renderit doubly secure from the erod- 
ing action of the water. 

here have been used in the construction of the dike 
30,300 tons of granite bowlders for riprap, besides a large 
quantity of brush and crib logs, and upward of 28,000 cubic 
yards of clay. 

The action of the dike has been such as to satisfy the 
engineers of the correctness of their plans. The river has 
been permanently confined toa width of 1,000 feet adjoin- 
ing the east shore. A thick growth of willows has started 
spontaneously on the deposit formed by the river in what 
was the main navigable chanvel = age the west shore. 
The course of the channel is gradually improving. 

The elevation of the top of the dike was purposely fixed 
at about the level of ordinary summer floods, this height 
being thought likely to secure a larger deposit both above 
and below the dike than if finished at a higher level. When 
the ice goes out, about the first of April, the water usually 
rises some feet above the top of this dike, and a secondary 
embankment, intended only to resist the action of ice, has 
been built immediately alongside of the trestle approach, 
this embankmeut finishing nearly 20 feet higher than the top 
of the dike. 

Our engravings are from the Railroad Gazette. 

The bridge proper consists of three through spans, each 
measuring 400 ft. between centers of end pins, and two a 

roach spans each 113 ft. It is a high bridge, the 
ttom chord of the three main spans being placed 
50 ft. above the level of the highest summer flood, thus giv- 
ing bead room to pass steamboats at all navigable stages of 
the river, The head room above the extreme high water of 
1881 is 42 ft., but this water was anigxceptional result of an 
ice gorge which necessarily put a stop to all navigation. 
Practically, the bridge gives 4 ft. more head room than 
many of the bridges on the lower river. 

With the exception of some thin strata of soft sandstone 
of irregular thickness and @xtent, no rock is found in posi- 
tion in this part of Dakota. Theentire country is underlaid 
with a very hard stratified clay, the depth of which has not 
been ascertained. ings proved ‘his Clay to be at least 
100 ft. thick on the.line of the bridge, amd a hole intended 
for an artesian well has since been sunk within the Bismarck 
city limits to a depth of over 1,800 ft. in the clay. This 
clay, however, is in many respects more like a rock than a 
clay ; small specimens tested for compression have sustained 


a weight of over 300 pounds per square inch without eras: 
ing, and when they gave way yielded like rock, and shawatl 
no tendency to bulge out at the sides. Water has little oF 
no effect upon this clay, even where the current is extremely j 


founded on pneumatic caissons sunk into the underlying 
clay to a depth of about 50 ft. below ordinary low water, 
and 10 ft. below the surface of the clay. 

Pier LV. is situated on the sand bar on the west side of the 
river, below the protection of the dike, and rests on a foun- 
dation of 160 piles, which were driven with a Nasmyth 
steam hammer. 

THE CAISSONS 


on which piers II. and ILI. are founded are built of pine 
timber,and ure shown by Figs. 8, 9, 10, and 11, sheathed with 
two thicknesses of 3-in. oak plate. They measure 74 ft, 
long by 26 ft. wide, by 17 ft. high on the outside. The 


RAILROAD. 


and continued as the sinking progressed, the eg of the 
masonry being always kept above water. This laying of 
masonry on a sinking foundation was a source of serious 
perplexity to the masons, who were greatly troubled when 
they found they could no longer make use of a level to 
set their stone, one man making the brilliant discovery that 
the level must not be used, but that everything must be set 
with the plumb, 

The air lock used, Figs. 12, 18, and 14, was of peculiar con. 
struction, designed especiully for this work. It consisted of 
two semicircular chambers, each having a diameter of 6 ft., 
separated by two spaces each 8 ft. square ; one of these in- 
termediate spaces connected with the shaft descending into 


lower portion of the caisson forms a working chamber 7 ft. 
high, with flat roof and inclined sides. The upper portion 


the caisson, and the other with the shaft which led u 
through the masonry to the air above ; each of the semi- 


METHOD OF SINKING CAISSONS, BISMARCK: BRIDGE. 
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circular chambers had doors opening into both of the inter 
mediate spaces ; it was, in fact, a double air lock, each 
chamber forming an entirely independent lock by itself, but 
using the same shafts for access to the air locks and from 
the air locks to the caisson. The air lock was placed on the 
top of the caisson and built into the lower courses of the 
masonry ; in this position it was absolutely protected from 
injury by the mass of masonry in which it was buried, and 
also at a safe distance above the working chamber. 

When the work was completed the shell of the lock was 
left below in the masonry, the doors and all fitting being 
removed. 

The excavation at the site of pier IV. was begun Sept. 15, 
1881, but carried on slowly. Pile driving was begun Nov. 
26, and completed Dec. 27. The laying of masonry was 
begun in January, 1882, and the pier was finished May 12. 
ba quantities of masonry in the Bismarck Bridge are as 

ollows : 


Masonry. Concrete, Total. 
East Abu’t..... 70 cu. yds 23 cu. yds 93 cu. yds, 
Pier II ....... 2,705 a7 
Totals, ./....7,470 cu. yds. 2,773 cu. yds, 10,243 cu. yds. 


There have been used in the masonry of the Bismarck 
Bridge more than 7,500 barrels of imported Portland cement 
and over 3,000 barrels of American cement, Nearly all the 
concrete was made with Portland cement, which was also 
used for the face stone of the masonry and for the backing 
in very cold weather. 

The use of Portland cement mortar, salted whenever 
necessary, combined with the mildness of the winter, ren- 
dered it possible to lay masonry with little interruption 
through the whole season. 

A large portion of the masonry of piers II. and ITI. was 
laid with a derrick boat. This derrick boat was designed by 
Mr. Thomas Saulspaugh, one of the contractors. It con- 
sisted simply of a large scow on which was erected a timber 
bent which was stayed iu both directions. In front of this 
bent was placed an ordinary boom derrick of precisely the 
same class used on land, which was guyed to the bent by a 
pair of timbers reaching from the top of the mast to each 
end of the cap. 

ICE PROTECTION, 

The Bismarck Bridge is the first bridge which has been 
built across that portion of the Missouri River which is 
subject to ice gorges, and the question has been raised as to 
the effect of the bridge on the movement of ice. 

The piers are of unusual size, with long raking ice-break- 
ers shod-with steel. They are at once of such a shape as to 
cut readily the largest sheets of ice, with whose movement 
the breaking up begins, and to afford the least possible ob- 
struction to the moving mass of broken ice which follows 
the first shove. Their stability far exceeds any force which 
the ice can possibly exert. As to the effects upon the move- 
ments of the ice, experience can only prove whether gorges 
will occur more frequeutly or less frequently at the Waidge 
site thau elsewhere. But since the contraction of théPiver 
bed bas been accompanied by an increased depth of chan- 
nel, it is not expected that gorges at the bridge will be much 
more frequent than else where. 

APPROACHES TO THE BRIDGE. 


Whi 


MASONRY OF PIER IIL. 


main line at Bismarck station, and is exactly two miles | 
long. It differs in no essential respects from other portions 
of the Northern Pacific Railroad through this section of | 
the country, except that some heavy work and sharp curva- 
ture is encountered on the face of the bluffs adjoining the 


The east approach to the Bismarck Bridge leaves the old | bridge. 
| 
| 
a 
le + | 
iH | 
ow AC. . BEOTIDN ov BA 
Fig.12, 
Fig.13. 


86 @ ® 
coo eh 


> 


A 9000006000000 = 
— 
°° 8 @ 
@ 
eo oe ee 
eee 
14. 
sEQUION 


AIR LOCK USED AT THE BISMARCK BRIDGE, 


, BISMARCK BRIDGE. 


The west approach is 6,000 ft. long from the west end of 
the permanent bridge to the old track on the low bottom 
land between the riverand Mandan, This approach has 
a grade of 1 per cent, (52°8 feet per mile), descending 
westward, The eastern 1,500 fect of the west ap- 

roach is built across the space reclaimed from tie 

issouri River by the action of the dike, which is 
now a sandbar already covered with a fair growth of 
willows. This part of the approach consists of a timber 
trestle, the maximum height of which is about 60 feet. 
This trestle spans the main steamboat channel of 1880, 
which is now a willow swamp. To protect this trestle from 
destruction by ice, another large onbenkwent is now being 
built on the upstream side of the trestle, which will be fin- 
ished 6 feet higher than the great flood of March 39, 1881. 
The embankment will stop the flow of ice which may be 
carried over the top of the dike. It is designed ultimately 
to fill the timber trestle with earth, aud the protection em- 
bankment is so located that it will form a portion of the 
final filling. 

The remainder of the west approach consists of an earth 
embankment having a maximum beight of 43 ft., which 
runs out to nothing at the west end. 


ICE GORGES. 


Gorges are liable to occur at any point on this portion 
of the Missouri, and the effect of these gorges is to form 
a complete dam across the channel of the river. When 
such a dam is formed, the only outiet for the discharge of 
the Missouri is over the frozen bottom land, The track 
across the low bottom land between Mandan and the river 
is 10 ft. below the high water of 1881, and this low bottom 
land is regarded as a safety-valve through which the dis- 
charge of the river can pass in case an ice gorge is formed 
at or near the bridge. 

When experience has shown ee what is required, an 
inexpensive bridge can be built, if found necessary, across 
this low bottom land and the track raised above the danger 
of overflow, 

The approach spans are deck trusses of the fish-bellied or 
inverted bow-string pattern, this form being adopted to 
keep ape | from the slope of the embankment. They are 
entirely of wrought iron, except the pins, which are of steel, 
and the wall plates, which are of cast-iron. Each span 
contains 88,954 pounds of wrought-iron, 2,825 pounds of 
steel, and 5,686 pounds of cast iron, the total weight being 
97,515 pounds. 

Each of the three main channel spans measures 400 feet 
from center to center of end pins divided into 16 panels of 
25 feet each. One of these spans is represented in detail 
by Figs. 19 and 20. The trusses are of the double system 

tt or Whipple type, are 50 feet deep from center to cen- 
ter of chords, and spaced 22 feet apart between centers. The 
pedestals, the end posts, top chords, the ten center panels of 
the bottom chord, and all the pins and expansion rollers are 
of steel. All other parts are of wrought iron, except the 
filling rings, wall plates, and ornamental work, which are 
of cast iron. 

Each span contains 800,950 pounds of wrought iron, 
348,797 pounds of steel, and 25,779 pounds of cast iron, the 
total weight of each span being 975,524 pounds. 

The steel was manufactu in an open-heartb furnace, 
and under the most rigid inspection. It is of such character 
that small sample bars were bent double and flattened back 
on themselves without any crack on the outside; one of the 
fu> sized bars intended for the bridge, when tested to break- 
fing, was stretched 4 feet in 25 before fracture took place. 
The long spans are proportioned to carry two 75-ton joco- 
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motives followed by a train of 30-foot cars, each loaded with 
20 tons. With this assumed moving load the strains on the 
different parts of the structure are about 10 to 20 per cent. 
less per square inch than the limits which good practice has 
sanctioned in many other bridges. 

The manufacture of the steel proved a source of serious 
delay, as the parties who originally undertook to furnish it 
wholly failed in doing 80. ad the superstructure been 
promptly manufactured, the bridge could have been opened 
at least two months earlier than it was. The floor is placed 
above the bottom chord, the floor beams being riveted to the 
vertical posts, thus increasing the vertical stiffness of the 
structure, and reducing the apparent height to about 45 feet. 
The main and counter ties, which are more than 70 feet 
long, are made in two lengths and coupled on a pin which 
passes threugh the center of each vertical post, this arrange- 
ment at once sustaining the tie from deflection and holding the 

t against flexure at the center. The end posts are stiffened 
Ge strut connecting them at the center with the stiff center 
of the first vertical post. The vertical posts are connected 
transversely at the center by struts which are attached to the 
central pins by small pins, which pass through the ends of 
the strut and through the main gies and serve also for the 
connection of a set of transverse diagonal rods reaching to 
the top lateral system; each pair of vertical posts is thus 
united into a stiff bent with a perfect system of bracing 
from the center up, and 4 stiff base made by the floor beam 
connection. The end postsare made proportionately stiff by 
a wrought iron portal above the center, the sides of which 
are extended down the sides, 

The floor is formed of oak timbers 9 inches square and 15 
feet long, spaced only 6 inches apart in the clear. On this 
are laid the steel rails of the track, inside of which are 
placed angle irons bolted to every tie in a manner which is 
believed to make the floor perfectly safe from accidents due 
to derailment. 

The extreme height from the bottom -of the deepest foun- 
dation to the top chord of the bridge is 170 feet. Every 
— has been taken to provide for the special strains 

ue to the violent gales which at times prevail in the Mis- 
souri valley. 


ERECTION OF THE SUPERSTRUCTURE. 


The east approach span was erected in April, and the 
west approach span in May. 

The erection of the long spans was postponed until after 
the summer flood. Each span was subdivided into three 
spans of about 130 feet each by two timber piers, which 
supported Howe trusses of design similar to those commonly 
used on railroads. On these Howe trusses was placed a floor 
30 feet wide, on which ran a traveling derrick 65 feet high, 
which spanned the permanent structure. This derrick was 
moved from panel to panel, as the work proceeded, and the 
great trusses were erected without any stationary staging 
above the floor, All the hoisting was done by steam, the 
engines being mounted on a low flat car entirely independ- 
ent of the traveler. 

The first span erected was that between piers I. and II. 
The first iron was placed on Thursday, July 27, 1882, and 
the span was swung off so as to carry its own weight on 
Saturday, August 12. Exactly four weeks later, on Satar- 
day, September 9, the second span, that between piers II. 
and IIT.,was swung, and four weeks after that, on Saturday, 
October 7, the last span carried its own weight, requirin 
only the addition of the floor and the riveting of some o 
the details to make the bridge complete. 


GENERAL REMARKS. 


The Bismarck and form an 
part of the Northern Pacific Railroad, being the absolute 
property of the Northern Pacific Railroad Co., and bein 
built under the general charter granted by the Nationa’ 
Government to that company. 

The personnel of the Bismarck Bridge during construc- 
tion was as follows: 

Seenge 8. Morison, Engineer and Superintendent. 

Resident Assistants—Henry W. Parkhurst, First Assist- 
ant Engineer; Benjamin L. Crosby, Assistant Engiueer; 
Geo. A. Lederle, Assistant Engineer and Draughtsman. 

Non-resident Assistants—C. C. Schneider, Assistant En- 
gineer of superstructure; William F. Zimmerman, Inspec- 
tor = steel and ircn; James Sanderson, Inspector of shop 
work. 

Local Inspectors—B. A. Sawyer, Inspector of stone at 
quarries; Robert Ross, Inspector of masonry. 

The contractors for the work were as follows: 

Sub-structure—Saulspaugh & Co., general contractors for 
sub-structure. Rust & Coolidge, sub-contractors for pneu- 
matic work, 

Superstructure—Detroit Bridge and Iron Works. 

Grading approaches—Bellows, Fogarty & Co. 

Timber trestle— Winston Brothers, 

Riprap stone—C. W. Thompson. 


HOW TO MAKE CONCRETE WALLS. 


CONCRETE walls are not a necessity, but they are by gen- 
eral consent regarded as the cheapest of the more durable 
walls, and also have the great advantage of requiring the at- 
tendance of no skilled workman—or at any rate but one— 
while the regular laborers of the farm can employed on 
the work at a manifest saving of outlay. If cobble or flat 
stones—of two to tenor even thirty pounds weight—are 
plenty on the farm, and sand can be obtained near by, then 
the conditions for the cheapest construction are present. 
American cement (bydraulic cement), of which the Rosen- 
dale is most prominent near New York, can be used. But 
Mr. Cocroft, who was the experimenter for Gen. Gillmore in 
his investigations of cements, concrete, and artificial stone, 
thought the imported cement known as ‘‘ Portland” very 
much stronger, more uniform, and decidedly preferable for 
this purpose, The sand should be sharp and reasonably 
dry. The concrete can be readily made by any Yankee. 
Provide a mortar bed, of thirteen foot boards laid on level 
ground, say thirteen feet wide, put up a board on edge on 


. One side and one end, leaving the others unprotected. Now 


pour oa one eud of the bed four barrels (cement barrels) of 
sand, and into or on the heap one barrel of cement, fine and 
free from hard lumps; let two men with shovels turn 


third sprinkles the mixture, as it leaves the shovels, with 
water from the rose or sprinkler of a watering pot. It is 
not safe to venture tv wetthe material, without the sprink- 
ler. Ofcourse the material, after having been mixed dry, 
should be kept from getting wet until the moulds are ready, 
so that when wet it can be deposited in place immediately. 
Once in its moulds, and tamped to drive out all air and pre- 
vent blow holes, it should be left entirely undisturbed 
thereafter. Each jar afterward gan interferes with its 
strength. If stones are at band, clean and free from loam, 
they can be wet—be sure of this—and bedded in the soft 
mortar, not only without detriment but with positive ad- 
vantage tothe wall. They occupy space that must other- 
wise be filled with cement, and so greatly reduce the cost of 
the wall. In wetting the mass it is best to wet a pile of the 
dry material not larger than say a barrelful at once, and 


send it to the wall as soon as mixed, and to mix another like 
mass while the first is being carried. 

After a trial of several plans, it ~~ by far most eco- 
nomical to carry the mud in hods rather than in boxes, and 
it will pay tohire one or two hod carriers. Again, while 
the mass can be too wet, it is more likely to be put in too 
dry than too wet. A thin rather than a stiff mortar is the 
tule. The books advise going once round the wall each 
day, raising the wall say one foot to twenty inches, It is 
clear to me that it would be better to have a second set of 
moulds, and to leave the wallto harden in its moulds at 
least forty-eight hours before they areremoved. The wall 


this | will certainly be stronger for so doing, and the workmen 


heap over four times. Next, put near it on the mortar bed a! can proceed with much greater celerity if they have no fear 
heap of gravel, free from sand if possible, and preferably of | of injuring the work of the poundiag day. after a little 


stones the size of peas or beans. Let two or more men 


shovel these heaps together, then turn them over four times, | bi 


Caution: First, last and always, be sure that no particle of 
loam or earth gets into the sand or other materials, for, as 
the cement men say, ‘‘ it kills the cement.” 

Now the gravel and sand with cement having been tho- 
roughly mixed while dry and in the above proportions, let 
two men turn the combined heap again four times, while a 


ag it is as hard as brick work and as little likely to erum- 

le. 

For the ordinary silo walls, 16 to 18 inches thick is proba- 

bly about right. 

_ ifthe materials are carefully mixed and tamped after be- 

ing put in very liquid, success is assured. The concrete 
not be made in weather severely cold. Temperature 

70° Fahr. is about the best, ‘ 


THE GERMAN CORVETTE PRINCE ADALBERT. 


THE GERMAN CORVETTE PRINCE ADALBERT. 


THE annexed cut, taken from the Jllustrirte Zeitung, 
shows the German corvette, Prince Adalbert, which convey- 
ed the German Crown Prince Frederick William from 
Genoa to Valencia on his voyage to Spain. 

The Prince Adalbert is the flag-ship of the squadron com- 
posed of the corvettes Leipzig and Sophie and the dispatch 
boat Lorelei. The Leipzig and the Prince Adalbert are the 
largest corvettes in the German navy. The Prince Adalbert 
belongs to the class of cruisers and isnot armored, so as to 
enable it to attain the greatest possible speed. It is also pro- 
vided with full rigging, so that sails can be used to great 
advantage. The armament of the Prince Adalbert consists 
of ten 64g inch guns, several bronze cannons to be used in 
landing troops, torpedoes, and a series of five barreled 


Hotchkiss revolving cannons for firing grenades and shells. 
The displacement of the vessel is 4,000 tons, and its draught 
20 ft.; it has a 4,800 horse-power engine, and a crew of five 
hundred, all told. 


POOR ECONOMY. 


A FAvortre method of saving, especially among managers 
of small establishments running only a small engine, is to 
employ no engineer or fireman, some apprentice or other in- 
competent managing boiler and engine. One establishment 
of this sort has lately had an illustration of the folly of this 
economy. A good engine and a new boiler were put in less 
than one year ago, and the By ryse iy were advised by the 
mechanic who superintended the job to get a competent man 
to manage them. But nothing seemed easier than to keep 
up a fire, feed water, oi] up, and start and stop an engine. 
Lately the establishment has been stopped for repairs; boiler 
tubes bave been drawn and replaced, a new crown sheet has. * 
been patched in, and the grate has been renewed—burned 
out from the accumulation of ashes in the ash pit. Added 
to this a new seating of the valves was necessary from lack 
of hibrication. The cost of repairs would have gone far 
toward paying for a proper man. 
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IMITATION OF THE PHENOMENA OF ELECTRI- 
CITY AND MAGNETISM BY LIQUID OR GASE- 
OUS CURRENTS.* 


Is electricity a peculiar fluid, single or double, as it is 
usually suid to be? Is it a mode of motion of the universal 
ether, or of ponderable matter, or of both? Is such motion 
undulatory or vibratory? This is something that caunut be 
decided in the present state of science. 

The problem bas, however, been attacked many times from 
different sides by learned mathematicians and by numerous 
and skillful experimenters, but nodefinite solution has as yet 
resulted. from these laborious researches, 

I could not possibly have the pretension to decide so 
delicate and so controverted a question; but I shall offer in 
support of one of the bypotheses to which I have just 


From these effects we can see how we may produce a 
bydro-magnet with two contrary poles, one attractive and 
the other repulsive, or with two poles of the same name. 

Discontinuous Current Hydro-Magnet; Hydrodynumic Vi 
brations.—The arrangements being the same as for a contin- 
uous current bydro-magnet, the vozzle baving thick edges 
and the aperture being very near the fixed plane, if we raixe 
the pipe a little to start a flow, and then leave it to itself, it 
will spontaneously undergo vertical vibrations which are 
sufficieatly rapid to produce a regular sound. This effect is 
analogous to that of an elestro-magnet placed under the in- 
fluence of an automatically interrupted current, as in elec- 
trical vibrating bells, When this vibrating tube is held in 
the hand, we might be led to think that we were dealing 
with a true electro-magnet, so rapid and strong are the 
successive effects of attraction and repulsion, these being 


Figs. 1 To 3. 


alluded a demonstrative collection of numerous experiments | 
that establish a striking analogy bet ween electric or magnetic | 
phenomena and the effects that I obiain by the aid of liquid | 
or guseous currents—effects which extend to the different | 
principal parts of electricity, and which are to be examined 
successively from the standpoints of mechanics, physics, 
chemistry, and even of physiology, while confining myself 
to the purely experimental side of the question. 


MECHANICAL EFFECTS. 


1. Imitation of the phenomena of electro-magnetism 
and induction by liquid currents. 

If, at the extremity of a sprinkling-pipe, supplied by 
water from the city mains, we adapt a disk 0°07 m. to 0°08 m, 
in diameter and on a level with the aperture, and bring this 
disk within a few millimeters of a pavement or the flat 


Fries. 4 To 6. 


bottom of some vessel, the pipe, assoon as the liquid begins 


to sand through it, will be attracted towurd the obstacle 
with an energy that will depend upon the force of the cur- 
rent and the diameter of the disk. The attraction does not 
bring the disk into contact with the opposing surface, but, 
when we desire to raise the pipe, we experience quite a| 
resistance, due to the difference * pressure that is exerted 

on the one hand upon the disk, and on the other upon the 
liquid in the interval. 

Continuous Current Hydro-Magnet.—The experiment 
which precedes is the image of an electro magnet that remaius 
active so long as the electric current lasts, and which ceases 
immediately with it. On substituting for the disk « nozzle 
provided with a disk (Fig. 1) and screwed to the extremity 


Fies. 7 To 11. 


of the pipe, or a nozzle with edges 0°008 m. to 0-004 m. 
thick (Fig. 2), we again have an attraction. But if we sub- 
stitute a nozzle having a sbarp or simply athin edge, 0°001 m 
to 0°002 m. in thickness, and cylindrical or conical (Figs. 3, 
4, and 5), the attraction changes to repulsion—a fact without 
analogy among the phenomena of electro-magnetism. 

The effects of attraction or repulsion are stronger with 
wera’ nozzles than with cylindrical ones, and more 

sd with these latter than with diverging ones. 


*C. Decharme, in La Lumiere FE ectrique. 


Fires. 12 To 15. 


pms yom those of magnetization and demagnetization as 
regards their instantaneousness and the increase in action in 


measure as the distance diminishes. 

The vibratory motion likewise takes place even more 
energetically, but by repulsion, with nozzles having thiu 
edges. According to thix, we may form a vibrating hydro- 
magnet having two contrary poles, or a double ont appara- 


n edged 


tus, by using two slightly convergent and th 
nozzles. 


tremity of the open tube being far from any obstacle. At 
the moment at which the cock is suddenly opened that gives 
passage to the liquid, there is felt in the tube as it is beld in 
the hand avery pronounced recoil motion; and, when the 
cock is closed quickly, we feel, on the coutrary, a motion 
that carries the tube forward. Of these effects the first is 
avalogous to that of the hydraulic tourniquet, and the sec- 
ond to the bydraulic ram-stroke that is produced by the sud- 
den stoppage of a long internal liquid column, On compar- 


Fie. 17. 


ing the liquid curreut with an inducing voltaic one, and the 
envelope (the tube) witb the induced wire that surrounds the 
inducting one, the phenomena just described are found to 
be analogous to those that an electric current, alternately 
opened and closed, produces in an induced wire. More- 
over, the hydrodynamic motions are instantaneous like in- 
duced currents, that is to say, they manifest themselves only 
at the very moment at which the current passes or is inter- 
rupted; and during its whole duration there is no dynamic 


Fie. 16. 


—_. we might, to complete the imitation, give the tube 
the form of ahorse shoe magnet whose two extremities were 
provided with equal nozzles, But, on thus dividing the | 
same current into two equal parts, the total effect would be 
inferior to that obtained from a single current. Such a 
division is no less unfavorable for water than for electricity. 
This experiment, with the simple or the double apparatus, 
is not only av abstract imitation of the electro-magnetic 


Fie. 17 bis, 


effect. On another hand, we know that when an inducin 
electric current begins, increases, diminishes, or ceases, it 
brings about in the induced wire a reverse, tnereasing, de- 
creasing, or direct current. It is absolutely the same with 
liquid currents, as may be easily verified. 

2. Imitation, through liquid currents, of the reciprocal 
action of electrical currents, 


Fro, 16 das. 


phenomenon, but is an effective realization, like the motions 
produced by electro-magnets urder the influence of a regu- | 
larly interrupted current. It even appears to me susceptible | 
of receiving dynamic applications. It is easy, in fact, to} 
imagine mechanical arrangements that would make of this | 
hydrodynamically vibrating tube a small high-speed motor, 
an interrupter, a commutator, or a counter. 


Fig, 18. 


For these experiments, I bave adopted the following ar- 
rangement : Toa forked nozzle (Fig. 6), which is screwed 
directly to the sprinkling-pipe, are fixed two rubber tubes of 
the same diameter and length, to whose extremities are fitted 
the different nozzles shown in Figs. 7 to 15. One at least 
of these tubes is supposed to be movable. 

For liquid currents issuing (in the air or water) through 
two tubes without nozzles, parallel currents of the same or 


Hydro-Induetion.—In the preceding vibratory motions, 
the simple phenomenon which is the determining cause of 
them is the one that is produced in a tube at the moment of | 
the interruption and passage of the liquid current, the ex-| 


oppsite direction, angular currents, etc., I have found the 
laws to be the same as for electrical ones. But with tubes 
provided with thick-edged nozzles (Figs. 7, 8, and 9) or disks 


| 
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(Fig. 15) the results are entirely different. Two currents of 


exactly opposite direction attract one another strongly (in 


water).as soon as the distance that separates the apertures 


becomes only about a centimeter ; and such attraction very 


rapidly increases in measure as the distance diminishes. If 


we try to separate the disks, we perceive quite a resistance, 
and there are strong vibrations, especially with convergent 
nozzles. If we arrange the nozzles angularly or eccentrically, 


an axial force brings back the currents to a parallelism and 


vided with a disk. In all cases there is an avial direction 
with more or less pronounced oédrations. It is the concave 
nozzle that, when combined with a nozzle of any form 
whatever, gives the maximum effect. 

8. Imitation, through a liquid current, of the repulsion 
of the consecutive parts of the same electric current ; and 
spontaneous vibrations of a liquid current, with or without 
rotation, 

Different experiments are known whose object is to de- 


hand, and one cannot rid himself of 4t very readily without 
the use of moisture. On increasing the length of the tube, 
the motions vecessarily become slower, because of the diffi. 
culty experienced by the liquid iu traversing so long a chan- 
nel. If, on the contrary, the tube be reduced to 0-lU m. or 
0:12 m., another phenomenon occurs, the tube beginning to 
vibrate spontaneously with a speed avd amplitude that are so 
much the greater in proportion as the current is stronger. 
There often occurs along with the regular plane vibrations 


Fie. 18 dis, 


to acoincidence of their axes. It is upon these facts that is 
based the construction of hydrodiapasons. With thin or sharp- 
edged nozzles (Figs. 10, 11, and 12) there is always a repulsion, 
an azial direction, and vibrations. With such nozzles, as soon 
as the directly opposite currents are removed from their po- 
sition of equilibrium, they oscillate just as a compass needle 
does when a magnetized bar is presented berore it. The 
lighter the nozzles and the more flexible the tubes are, the 
more apparent becomes the oscillatory phenomenon. When 


Fre. 20. 


monstrate that the consecutive portions of the same electric 
current repel each other. We can realize analogous ones for 
liquid currents, There is one that is extremely simple and 
demonstrative, which I perform in the following way: A 
small rubber tube, very flexible although resistant (0°12 m. to 
0°25 m. in length, 0°004 m. to 0°005 m., in internal diameter, 
and 0°0015 m. to 0:002 m. in thickness), is fitted directly to a 
pipe that is supplied by the city mains, or to a branch 


Fra. 19. 


we employ in these experiments nozzles with curved, conver, 
or concave edges (Figs. 13 and 14), we obtain effects that are 
quite varied. 

With two equal, concave nozzles (Fig. 14), each terminat- 
ing in a hemispherical cup, we find in the currents (one of 
which, at least, is movable) a perceptible azia/ direction, in 
the water, at a distance of more than 0°10 m., while at the 
same time there occurs quite a strong repulsion of the two 


Fra, 20 dis, 


screwed to such pipe. When a current of water flows 
through this small tube (whose free extremity is held in the 
— we feel a strong reaction in it—a very pronounced re- 


To estimate the extent of this force, we attach to the free 
extremity of the small tube, held vertically, a thread carry- 
ivg a weight. We find that, under such conditions, this re- 
action is capable of lifting 140 grammes, and that it easily 


Fra. 19 dis. 


nozzles, that is to say, of the two currents that are exactly 
opposed to one another. 

With two analogous conver nozzles (Fig. 13), there is 
always a repulsion and axial direction. Upon putting a con- 


Fie. 21. 


jerks up a weight of 100 grammes If we happen to free 
the tube it twists in different directions and ejects water on 
all sides. Placed in the liquid, it squirms about therein in 


cave nozzle on one of the tubes and a conver one on the|a lively manner just as an eel would that was held by the 


other, there occurs a strong attraction at 2 short distance. and 
one that is already perceptible at 0°05 m. The axial direc- 
tion is likewise very pronounced with this system, Upon 
combining these nozzles of curved form with the preceding, 
we always find a reptlsion when one of the latter has thin 
edges, and an attraction when it has thick ones or is pro- 


head. It tends, moreover, to rest on the bottom and against 


Fie. 22 


a rotary motion, relatively slow, of about one revolution in 
four seconds, The tube at every half-revolution untwists 
and pursues its uniform motion in the same direction—an 
effect doubtless due to the naturally slightly curved form of 
the tube, and, consequently, to its unequal flexibility in dif- 
ferent directions. 


Fra. 22 3. 


The preceding motions likewise occur in water, but with 
less energy. 
All these varied effects are evidently due to the repulsion 
of the different consecutive parts of the same liquid current; 
and they well show the existence of this reaction and give 
the measure of it. 

PHYSICAL EFFECTS. 


1, Imitation, through liquid or gaseous currents, of the 


Fra. 23. 


lines of force or magnetic phantoms obtained with electric 
currents or magnets. 

The circumstances are here very numerous. We shall 
cite a few of them: 


1. To imitate by hydrodynamic way the lines of force of an 


the sides of the vessel. 
Upon using a finer and more flexible tube, 0°001 m. in| 
thickness, the phenomenon of reaction is still more marked. | 


As soon as such a tube is touched at one of these points, it | 
imn..diately curves at this place and presses against the 


electric current in a plane perpendicular to its direction (Fig. 

16), it is only necessary to blow gently, through a tapering 

glass tube, a continuous current of water perpendicular] 

to a plate of glass covered with a thin layer of red 

mixed with water, the point of the tube being fixed at a few 
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millimeters from the plate. We thus obtain around the | two glass tubes, one of them tapering for projecting the 
point at which the liquid falls quite a large number of con- | fluid through the compression of a rubber ball adapted to it, 
centric circles formed of particles of red lead juxtaposed | and the other, not so narrow, serving to suck up the liquid 
after the fashiow of iron filings when under the influence of | and the red lead that the latter carries aloug. By a simulta- 


ap electric current (Fig, 16 bis). 

Instead of red lead we may employ very fine iron powder 
(iron by hydrogen), and obtain tae same effects; but what 
we gain in analogy we lose in fineness of details. 


Fig. 24. 


2. To obtain lines of force imitating those of*an electric cur- 
rent in a plane parallel with its direction (Fig. 17), it becomes 
necessary to employ a current of air instead of ohe of water. 
We blow upon the deposit of red lead though a tapering 
tube held vertically, and during this time move the tube 
rapidly over the glass aud purallel with it, or, 80 to speak, 
spread out the current horizontally. We thus obtain on the 
deposit very short, close, straight lines which are perpen- 
dicular to the current’s direction aud like those given by an 
electric current when sent over a sheet of white paper cover- 


Fre. 25. 


ed with iron filings (Fig. 17 bis). We can also obtain ana- 
logous effects by sucking through a tube that we are moving 
rapidly in contact with the plate. 

8. To imitate the lines of force of two parallel electric cur- 
rents of the same direction, a plane perpendicular to their 


neous play of the two tubes, properly placed, one of them at 
a few millimeters from the plate, and the other in contact 
with the layer of powder, we produce a figure which plain] 

shows the two effects of opposite polarity (Fig. 19 bis). e 


Fira. 26 dis, 


direction (Fig. 18), we employ two tapering tubes containin 
water, and into which we simultaneously blow, and whic 
we soon close before the liquid contained te each of them is | 
exhausted. We thus obtain two systems of curves which | 


Fie. 26. 


straighten out on meeting and repel each other (Fig. 18 bis), 
as occurs with iron filings under the action of two electric 


currents (Fig. 18). 

4. The imitation of the lines of force of two parallel electric 
currents of contrary directions, ina plane perpendicular to | 
their direction (Fig. 19) presents same difficulty. Some | 
practical means must be found of producing effects of 
by hydrodynamic way. Among the processes that 

have devised, I shall cite the following: I make use of 


shall see further along that the suction appears to correspond 
to positive and blowing to negative electricity. 

‘or the imitation of the large magnetic phantoms that 
are produced by isolated or combined magnets, under con- 
ditions that correspond to those of the currents that bave 
just been considered, we employ means that differ little from 
those that precede, and non-tapering tubes. 

Fig. 20 bis represents the hydraulic imitation of a mag- 
netic phantom (Fig. 20). Fig. 21 gives the bydraulic imita- 
tion of the magnetic phantom of two contiguous and parallel 


produced a narrow furrow, a part of the material will float 
to the surface of the mixture of red lead and water, and the 
subjacent and fixed material will be arranged in very fine 
straight lines perpendicular to the axis of the furrow (Fig. 
26 bis) and similar to those that are obtained by causing an 
electric discharge to pass through a wire between two glass 
plates or between two sheets of paper (Fig. 26). 

Imitation of the stratifications of the electric light in rarefied 
gases.—This is obtained by a process already employed iu 
our preceding experiments. Above the plate with its layer 
of red lead we move a tube horizontally and quickly while 
water is flowing from it and we are blowing into it. The 
current then becomes spread out in a straight or curved line 
upon the pulverulent deposit. The tracings that are pro- 
duced therein are often preserved with their delicate forms, 
To obtain certain effects we may substitute with advantage 
a current of air for that of water. The imitation becomes 


Fig. 27 ¢. 


still more exact on employing interrupted currents of air, 
either with a single or double tube. On varying the condi- 
tions of the experiment, we fiud among the designs obtained 
(Fig. 27, a, b, c, c', d. e, f, g, h) forms analogous to those 
of the extremely varied stratifications of the electric light in 
gases rarefied to different degrees ; for example, we find V- 
shaped ones like those that Mr. Warren de la Rue has shown 
in his beautiful researches in the electric discharge (Ann. de 
Chim. et de Phys., December, 1881). We frequently meet 
with some, too, that are in the form of little drops analogous 
to the globular strata that the electric discharge gives 
through a tube containing carbonic acid at a pressure of 
05 mm. (Fig. 27, ¢’). 

Our hydrodynamic imitations of the stratifications of the 
electric light show all the degrees of the phenomena, from 
the continuous current without strata to the current with 
perceptibly separated drops, in passing through all the inter- 
mediate forms. Another process, purely mechanical, gives 


Fig. 27 a. 


Fie. 27 3. 


magnets, of like poles, ina plane perpendicular to the direc- 
tion of their axes. 

We may thus produce varied effects by hydrodynamic 
way, either by a free fall of liquid columns of different 
lengths, or by sucking or blowing liquids or currents of 
air, these effects being so many imitations of the numerous 
sorts of magnetic phantoms that are known or are capable 
of being produced. 

2. Imitation of the forms and effects of the electric dis- 
charge. 

An imitation of electric brushes and flocci (Figs. 22, a, 3), 
and of rectilinear, ramified, and sinuous electric sparks, may 


Fie. 27 ¢. 


be easily obtained, either by blowing a current of ‘air or 
water with a tapering tube in the plane of the plate covered 
with red lead and water, or by moving the tube parallel with 
the plate. The starry spark is exactly imitated by Fig. 23, 
which was obtained by sucking up strongly with a fixed 
ay the half-dried red lead. 

he im .ation of Lichtenberg’s figures presents the pecu- 
liarity that the effect of suction corresponds to positive elec- 
tricity (Fig. 24) and blowing to negative (Fig. 25)—a fact 
which may have its importance. 

Imitation of the projections of a wire vwelatiized by an 
electric discharge.—If, by means of a tapering tube 
brought to within about 0°01 m. of tbe red-lead-covered 
plate, we direct a current of air upon the latter, moving 


a very close imitation of the phenomenon of strata. This 
consists in covering the plate of glass witb a layer of nearly 
dry red lead and rubbing the glass between the wet fingers, 
just as when we desire to excite sonorous, longitudinal vibra- 
tions in a wooden rod. From this there result strata (Fig. 
27, f. g, h) exactly like those of the electric light in tubes 
containing gases in various degrees of rarefaction. 

The bead flask pointed out by Mr. G. Planté may be 
readily imitated by moving the tube full of water rapidly 
over the aqueous layer of red lead, so that the drops may flow 
out in succession and spread out in juxtaposition over the 
plate (Fig 28, a, d,¢). As for the ball flash, or globular light- 


Fie. 27 


ning, we have an imitation of that in the spherical drops that 
sometimes roll on the surface of the liquid when they fall 
isolatedly through a narrow tube or are blown out. 

Again, we obtain by the means that have been previously 
indicated forms analogous to those that Mr. Plante has de- 
scribed under the names of ‘sheaves of aqueous globules,” 
**jets of steam,” ‘‘crateriform perforations,” etc. We also 
obtain figures whose forms have much affinity with those or 
tromps, polar auroras, comets’ tails, etc. 

As examples of different well known analogies between 


the tube horizontally at the same time, there will be 


the two phenomena that we are comparing, we may recall 
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These effects I have endeavored to imitate by means of 
liquid currents, 

o obtain rings hydrodynamically that imitate those of No- 
bili, I have only had to foilow step by step, and almost tex- 
tually, so to speak, the mode of experimentation described 
by the Italian savant (Annal, de Chimie et de Physique, 3d 
ser., t, Xxxiv., p. 280), and improved by Mr. Becquerel. It 
was only necessary to make tle following changes: 

Thus, the polished metallic plate (which might, strictly 


the following: The electric tourniquet and moulsnet, which 
correspond to their hydraulic pamesakes; the electric ‘* over- 
flow ” (trop-plein) invented by Mr. Mascart for maintaining 
the constancy of a potential upon a conductor, and which 
is analogous to its namesake used in hydraulics. To elec- 
trophores and electric condensers and accumulators, corre- 
spond the pressure fountain and compressed air appara- 
tus. The effects of electric volatilization have as an ana- 
logue the ‘‘ pulverization” of liquids. Finally, there is the 


ously, produce multipolar rings (Fig. 29), analogous to those 
that Nobili obtained by means of several platinum wires 
connected with the same pole, and arranged symmetrically 
over the plate. 

As for the differences between the two classes of phenome- 
na, these relate especially to polarity, to chemical action, 
and to the structure and iridescence of the rings, The po- 
larity of the metallic plate plays an ee but not an ab- 
solute réle in the production of Nobili’s rings, I have been 


Fie. 276 Fic. 


speaking, be preserved), is replaced by a glass one; the lith- 
| arge, instead of being in solution in pvtassa, is suspended 


sion that I have just made known, to get up different appa- | '™ = 
ratus analogous to Coulomb’s electric balance, De la Rive’s the electric current becomes here a 
|or less length (according to the effects to be produced), 


floating currents, and to electric motors, etc. 
We may see from this how numerous and remarkable are 
the analogies between electric and hydrodynamic effects. 
jecttons,—All the figures that have been noticed in this 
lace may be projected in enlarged form before an audience 
yy means of Duboscq’s projecting apparatus, either when 
they are already fixed or at the moment they are produced. 


which contains a column of liquid whose length and whose 
height of fall correspond to the duration and energy of the 
electric current. I arrange the experiment, then, in the fol- 
lowing manner: 

A thin stream of liquid, falling from a graduated glass 
tube held vertically at a distance of 0°01 m. to 0°10 m.. or 
more, reaches a horizontal plate of glass covered with a thin 
‘land uniform layer of red lead suspended in water. Under 
such conditions there is instantaneously produced on the 
plate, around the point of fall, concentric rings which vary 
in number, are unequally spaced, and of different thick- 
nesses, and which are formed by the mechanical carriage of 
the pulverulent deposit under the impulsive action of the li- 
quid current, These rings usually exhibit very sharp con- 
tours and gradations of tones remarkable for their delicacy. 
There are frequently distinguished therein very fine radii, 
that sometimes traverse all the series of rings, and form 
designs which are very varied and very delicate 

ig. 29). 

. We may, from this, already obtain some idea of the effects 
common to the two phenomena. To better show this ana- 
logy, I might describe tbe details of the comparative experi- 
mental arrangements, and the effects obtained on the one 
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In the latter case, we have a very attractive series of extem- 
poraneous experiments. 
the Figures.—From the different plates u 

ou which designs have been obtained negatives may be made 
by the usual methods, It is possible with a little care, with- 
out having recourse to varnishing the plate, to make several 
copies of these designs. The —— may be shortened by 
using the sensitive paper called ferro-prussiate. An expos- 
ure of 10 to 15 minutes in the sun, or of 30 to 60 in diffused 
light, will suffice to give good copies. There is nothing mere 
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hand and the other; but I shall confine myself to merely a 
citation of the principal facts regarding the hydrodynamic 
rings, wherein will be readily recognized the avalogies in 
Nobili’s rings. 

The sbarpness, regularity, and delicacy of the rings, in a 
word, their beauty, depends upon the nature of the powder 
in suspension in water, that is to say, upon its density and 
fineness. The narrower the tube and theenearer it is to the 
plate, the finer and closer are the rings. Their number and 
diameter vary with the length of the column of liquid and 
its height of fail. There are usually four or five of them, 
but frequently eight or ten. Ali the rings of the same figure 
have not thesame sharpness, Those nearest the center are 
the most regular, and have the best defined contours, while 
the external ring, driven to a distance, is generally devoid of 
sharpness, and is edged with festoons that are sometimes 
wanting in regularity. 

Now the center is brilliant, and Jeaves the glass plate 
naked, and then again it is a roundish or star-shaped black 
spot. All the rings spring from one another, and are propa- 
gated in waves, 23 are those of Nobili. 

We may obtain these hydrodynamic rings of all dimen- 
sions, from those 2 or 3 salitanetove in diameter up to those 
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to be done then than to immerse these in water for a few mo- 
ments and afterward dry them. 


CHEMICAL EFFECTS. 


Imitation of the electro-chemical rings of Nobili. 

Of all the imitations of the effects of hydrodynamic elec- 
tricity, this is the most remarkable and the most conclusive 
in favor of the resemblance of the electric current to a liquid 
one. 

We know that Nobili’s rings are produced by the action 
of an electric current coming through a platinum wire into 
a metallic plate covered with a thin layer of an aqueous so- 


25 or 30 centimeters or more. But, small or large, these 
figures always possess analogous forms; sometimes the small 
ones exhibit in miniature all that can be found in the large 
or medium-sized ones, and then they are charming. 

All this magnificent geometrical work, due to the shock 
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lution of acetate of lead, plumbate of potassium, or of some | of a column of liquid, this symmetrical distribution of very 
other salt. According to the polarity, the nature and polish | fine particles of pulverulent material. is done, so to speak, 
of the plate, according to the solution of the different salts, | instantaneously, in a very small fraction of a second; and 
simple or mixed, and according to the energy of the pile em- | these numerous radiating strie, these concentric rings, these 
ployed, we obtain upon the plate in a few seconds, opposite | points of extreme fineness, these graceful, symmetrically 
the vertical point brought to within a few millimeters of it, arranged ornaments, are reproduced with the greatest fidel- 
concentric rings that are sometimes monechromatic—alter- | ity when the same experimental conditions are carried out. 
nately light and dark—and sometimes iridescent, like New-| Finally, we may, by employing several tubes instantane- 
ton’s rings, And if we employ several wires connected with 

the same pole, we obtain rosework and various symmetric- ‘ta ae 
ally colored figures, 


* I uually employ different waders, white or vari- 
ously colored, such as sulphate load, red lead, and ver- 
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enabled to imitate these effects of polarity, however, by 
sucking and blowing columns of liquid on red lead. In the 
production of colored rings by electrolytic ray there is a 
chemical decomposition, it is true, but especially a mechan- 
tcal carréage of the material that constitutes the rings. 

The rings obtained by hydrodynamic way usually exhibit in 
their structure-radiating lines of varying delicacy that ex- 
tend from the center to the circumference (Fig. 30), while 
in Nobili’s rings there is no trace of radii to be perceived. 
This difference disappears when the hydraulic rings are pro- 
duced by a fall of a sufficiently long column of liquid from 
a small height. 

The only truly essential difference between hydrodynamic 
rings and those of Nobili is that the Jatter exhibit iridescent 
colors that are not possessed by the former; and yet this dif- 
ference is not absolute. In fact, let us remark in the first 
place that in a large number of cases the electro chemical 
rings are only light and dark alternately, that is to say, mo- 
nochromatic or sometimes dichromatic, On another band, 
the hydrodynamic rings are not totally devoid of color; for, 
on looking at the flame of a candle (or even diffused on 
opposite a black background) through rings formed of per- 
fectly white sulphate of baryta, we usually perceive around 
a colorless center an extremely thin zone of a pale blue tint, 
while the two large external rings, and especially the narrow 
circles that bound them, are colored orange or yellow, of 
greater or less depth according to the thickuess of the de- 
posit. Analogous and eveu more pronounced effects of color- 
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ation are observed in rings produced by means of white lead; 
while those obtained with red lead show a central zone of a 
pale rose color, a succeeding one of an orange yellow, an- 
other one of a reddish color, and a border of a dark red. 

We see from this that the difference in color between the 
two classes of phenomena is not absolutely essential. We may 
conclude then from the preceding effects that rings obtained 
by mer a ey way are in all respects comparable with 
those of Nobili effected electro-chemically. Finally, the 
imitation of electrolytic rings by liquid currents extends to 
other phenomena, such as the following: ae rings, 
Grove’s riugs, etc., produced directly upon metals by sparks 
of static or induced electricity—effects easily imitated by 
the fall of simple drops instead of columns of water; rings 
obtained by blowing through a tube upon a layer of moist 
red lead, or by the shock of a solid body against a resistant 
plane covered with a like deposit; and the thermic and chem- 
ical rings that I made known in different communications to 
the Academie des Sciences (1876 and 1#77), and that were 
obtained by the action of a flame or of a vapor (vapor of bro- 
mine or of hydrosulphate of ammonia) upon a plate of pol- 
ished metal, and which were like those of Nobili and New- 
ton as regards their iridescent colors, On the one hand, 
Nobili has likened his electro-chemical appearances to the 
acoustic figures of Chladini, Paradisi, and Savart; on an- 
other hand, Mr. Guebhard’s equipotential figures have been 
likened by him to curves of hydraulic level, and yet these 
are nothing else than our hydrodyvamic rings. 


28 


We may add to this those magnetic phantoms of electric 
currents and magnets, as well as those different physical 
effects that we have given imitations of (volatilization of a 
wire by electricity, stratifications of the electric light in rare- 
| fied gases, etc.), and we shall thus have a certain number of 
| phenomena of very different classes, which find a common 
bond of union in our hydrodynamic experiments. 


PHYSIOLOGICAL EFFECTS. 


Imitation, by a liquid current. of a physiological pheno 
menou due to discontinuous electric currents, 
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After imitating by liquid or gaseous currents the mechan-| Let us cite at first a few of the analogies that we find 
ical, physical, and chemical effects produced by static or | between the two classes of phenomena. ; 
dynamic electricity, it remained to find an analogy, from a| The constant current of an electric pile is analogous to the 
physiological standpoint, between the two classes of pheno-| constant current of a liquid (obtained by means of an over- 
mena compared. ne experiment in particular, made with | flow); and the progressively decreasing current of a liquid | 
another object in view, put me upon the track of this analo- | from a vessel that is emptying without being renewed offers | 
gy, or, I might almost say, of this similitude an image pf the current of an ordinary pile—the larger the 
In fact, when we touch a hydrodiapason traversed by a| vessel and the narrower the orifice, the longer the flow last- | 
strong current of water and vibrating rapidly (giving the|ing. ‘* We may,” says Mr. Bertrand (Journal des Savants, 
sound la=217°5 vibrations per second), we feel a very intense | Jan., 1833, p. 20), ‘‘compare the pile to a reservoir whore | 
trembling—a sensation exactly comparable to that which we | water is flowing out; the speed depends upon the height of 
experience when we touch the rheophores of a voltaic or in- | the liquid, but the slackening is reguiated by its volume.” | 
duction apparatus of weak intensity, This observation| Several fundamental laws are common to the two classes | 
might serve as a starting point for researches on the physi- | of phenomena which we are comparing. We shall cite the 
ological effects that vibratory motions of varying intensity | principal ones: 
are capable of producing upon the organism. | Tothe electromotive , E, the cause of electrical motion, 
I shall cite on this occasion the following experiment that | corresponds the pressure by virtue of which water flows. 
I performed a long time ago with another purpose in view. | The resistance, R, offered by the electrical conductor is ana- 
hen a tuning fork is held between the teeth by its handle, | logous to the resistance that the conduit offers to the flow of 
and is caused tq vibrate strongly, we experience a sudden | the water. ‘e. ; 
concussion of a3 brain like a sort of vertigo, a sensation| The éntensity, I, of the current circulating in the electrical 
much like that which is felt when we pass an electric cur- | conductor is represented by the discharge of the conduit. 
rent from the teeth to the apex of the head. Now, these quantities, E, R, and d, are connected by the 
following formula of Ohm, which expresses the fundamental 
laws of the electric flux: 


I=— 


R 


its resistance, 


ance offered tothe flow by the conduit. So the laws are the 
same in both cases. 

An electric current, then, is comparable with a current of 
water circulating in a pipe. The velocity with which water 
flows in a conduit allows us to comprehend what should be 
understood by the velocity of electricity, that is to say, by the 
time that elapses between the moment at which the electricit 
is sent in at one extremity of a circuit and that at which it 
produces at the other a given effect, or, rather, reaches its 
maximum degree of energy. On another hand, the rapid- 
ity with which the pressure of liquids is transmitted is in 
every respect comparable with that of electricity. We have 
an example of this in the hydraulic telegraph as compared 
with the electric, 

In a word, the laws of the propagation of electricity in a 
variable period and in a permanent state are analogous to 
those of the flow of liquids, The laws of derived currents 
are also applicable to the two classes of phenomena. 

It ——— from a gee that we may, in a large 
number of cases, regard the electric current as a motion o 

On another hand, we know that shower baths, acting by an incompressible fluid which obeys the laws of mechanics. 
the shock and temperature of the liquid, produce upon the | myo stronger the elect ric current is, that is to say, the greater 
organism physiological effects that are utilized in therapeu- | j4¢ quantity of electricity set > metion Wiitn 6 given 
tics, and that are not without analogy with those of electro-| ji 116 ‘the more the effects produced by such current approx- 
physiology. It oy ey that these mechanical and thermic | | ate those of a liquid one , 
effects would be different and more marked were the liquid |“ small thet! employ in my experiments 
current, instead of being continuous, interrupted at more or) 4 the imitation of the phenomena of static electricity are to 
less approximate intervals. They would, in this respect, | the strong currents in the water-mains of a city what the| 
imitate those discontinuous electrical currents that produce | feeble discharges in our machines are to lightning 
sensations all the way from that of simple tickling up to the |" When an electric current passes from a tmetallic conductor 
most insupportable pain without disorganizing tue tissues, | oF wide section into a fine wire it heats the latter, makes it 
continuous currents tend to produce the latter grievous sed-bot or incandescent. welts even 
effect. cording to circumstances, When a liquid current under 

As for the imitation of the physiological effects due to a wide tule narrow 
static electricity (that is to say, in general), or to an instan-| 4. Vine one (a rubber tube 0°005 m. in diameter and 0 001 m 
ordinary | in thickness, for example), it tends to swell the latter, twist 
electric machine, of a battery, of a Leyden jar, or of bigh |; _ % cee, 
tension this will be found in the sudden shock of | ‘The analogy of the two effects corms 
a jet of liquid under a more or less energetic pressure. : 

Generalleation of the experiments—Comparison of electric — 
currents with liquid ones —Conclusions: which iustif the followin P y . 

At the beginning of my researches, I first extended to J y 8 
liquids an effect of attraction produced by a current of air or 
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CONCLUSIONS. 


After baving imitated, by means of liquid or gaseous cur- 
rents, in numerous experiments, the chief phenomena of 
static or dynamic electricity, of electro maguetism and in- 
duction, of electro chemistry, and of electro physiology, I 
believe that I am justified in concluding, from the analog 
of effects with that of causes, that electric or magnetic 
phenomena are assimilable to hydrodynamic ones, that is to 
say, that electricity under the form of a current (of ether or 
ponderable matter) is analogous to a liquid current, and, in 
a state of tension, is analogous to a certain quantity of liquid 
distributing itself in a jet. 

A certain number of facts due to electricity appear to be 
the result of a vibratory motion. But the difficulty disap- 
pears when we remark that an undulatory motion is, in 
certain cases, capable of engendering a vibratory one. as we 
have exemplified in our hydrodynamic vibrations. On the 
contrary, a number of electric phenomena cannot be ex- 
plained by assimilating the current to a vibratory motion, 
although the explanation of this becomes easy when we re- 
gard the current as a carriage of a fluid—as an undulation. 

Mr. Guebhard’s equipetential figures on the flow of 
electricity (Com ndus, April and May, 1880, Feb., 
Mar., Sept., and Nov., 1881) come to the support of the 
assimilation of electricity to a fluz, that is to say, to undula- 
téons and not vibrations. This author has theoretically and 
experimentally established the fact that his equipotential lines 
ere exactly represented by the differential equation of the 
curves of level as given by Lume: 
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steam upon a disk placed at a very short distance from the fo #@ 
orifice of the gaseous jet. The phenome a of attraction, vi- 
bration, and repulsion that I afterward obtained with liquids all ay 


in order to imitate the effects of electro-magnetism and induc- 


tion may be likewise produced with gaseous currents (air . 

of steam) under more or lew sing’ We bave| experiments, by photographs, of the phenomena 
» seen that the majority of the phenomena of static elec- 

tricity are imitated indifferently by liquid currents or tb form with > this 

by gaseous ones, and that, finally, an imitation of Nobili’s be the at 

tings may be obtained with a current of air (or of steam) just P anata ” 

as it can with the liquids that I employ. A:g@=0 
It results, then, from these experiments as a whole that | : 

the phevomena of electricity imitable by liquid currents | which, caqneapantty, is at once applicable to the equi n- 

are likewise imitable by gaseous ones. We know, more- | tial figures of the hydraulic, electric, and thermic fluxes; 

over, that the general Speer of the motion of liquids are | since, on another band, I have assimilated the thermic to 

applicable both to liquids and gases. | the electric flux through the correspondence of the relative 
Compartaon of electric with liquid currents —We have often | curves with the velocities of transmission in the two classes 

likened, and with reason, the electric current to a current of of phenomena, (Mem. dela Soc. Acad. de Maine-et-Loire, t. 

water which is flowing from a reservior placed at a fixed | xxxiv.). 

height. In support of such assimilation different facts bave | It results in definitive, from what precedes, that electric 

been offered, the number and value of which have increased and thermic fluxes are assimilable to the liquid and conse- 

ulmiere 


On my side, I have proved by very numerous comparative 


which signities that the intensity of the electric current is | 

roportional to the electromotive force and in inverse ratio to | are arranged in Gothic niches, each statue representing one of 
In a circulation of water the discharge is | 
proportional to the pressure, and in inverse ratio to the resist- | 


with the progress of science. My own experiments add new | uently to the gaseous flux.——C. Decharme, in La Lwimi 
proof to this manner of seeing. rectrique. 


THE NEW CITY HALL, VIENNA. 
On the 12th of September, of this year, the new Town 


| Hall of the city of Vienna was dedicated in commemoration of 


the bicentennial anniversary of the delivery of Vienna from 
the Turks. The Town Hall is surrounded by the University, 
the House of Parliament, and the Imperial Theater, and in 
the neighborhood are situated the Museum of Art, the Mu- 
seum of Natural History, and the beautiful Votiv Church. 
The Town Hall was designed by Mr. Friedrich Schmidt, 
who with rare taste combined the Gothic forms witb those 
of the Renaissance. The length of the building is 505 feet, 
and the depth 417, and it has seven court yards. In the ele- 
vation the building has a basement, a ground floor, which is 
raised some distance above the street, a mezzanine or inter- 
mediate story, and two stories above that. The corners are 
provided with towers baving high Mansard roofs, and in the 
middle a large square tower is arranged which is flanked on 
each side by two smaller towers, The ends of the building 
are also constructed with | Vilions, balconies, 
and Mansard roofs. On the groun hoor the building is 
surrounded by an archway in the customary manner of Ger- 
man town halls, the Gothic arches resting on heavy columns. 
Very heavy horizontal mouldings of pure Gothic form sepa- 
rate the several stories. The windows are all Gothic, that 
is, they are constructed with pointed arches and are very 
highly ornamented, the cornice, which is constructed vei 

heavily of stone, is surmounted by a railing ornamented with 
statues, and the cornices of the towers bear shields below 
the dormer windows, which shields carry the coats of arms 
of the several suburbs of Vienna. Around the towers statues 


the countries or provinces comprising the Austrian empire. 

The main entrance is in the central tower and leads to a 
court yard surrounded by arches, At each side of the vesti- 
bule two elegant large staircases lead to the upper stories. 
The main hall, which is the finest room in the building, is 
oblong, and bas the height of two stories with a Gothic 
arched gallery and a flat arch of ceiling. An additional ball 
is arranged at each side of the main hall, and on the south 
side the reception rooms of the mayor or burgomaster ure 
located, In the middle of the south front the other rooms 
of the burgomaster are located, Adjoining the court yard 
the ball for the collection of arms is situated, and on the 
north front the chambers for the magistrate and council are 
located. The other numerous rooms serve for the officers of 
the different departments. In the mezzanine the library, the 
archives, and the rooms for the permanent historical exbibi- 
tion are Jocated. The new Town Hall of Vienna is no 
doubt the most elegant structure of its kind in the world to- 
day, and is certainly the beginning of a new era in architec- 
ture, —Ji ile Zeitung. 


SCAMONT’S ELECTROTYPE METHOD OF REPRO- 
DUCING PHOTO-RELIEFS, 


THE question of producing photo relief plates for photo- 
gravure and other mecbenical printing methods is one that 
is occupying considerable attention just now. The most 

romising way of utilizing the relief of the pestegrephic 
image is to use the electrotyping process, and this is, in fact, 
done in the case of the most successful photographic print- 
ing blocks. The relief may be built up upon the photogra- 
phic image by placing this vertically or horizontally in an 
electrotyping bath, and either the Poggendorff or Smee 
battery, or the thermo-electric battery of Clamond, as well as 
the dynamo-electric macbine, may be used in the process. 

M. George Scamoni, the director of the photographic 
establishment in connection with the Russian State Paper 
Office, produces his heliographic plates by electrotyping in 
the manner following. He employs, and has done so for 
yeurs past for plates of medium size, an electrotyping trough 
measuring four feet long and eighteen incbes in breadth and 
height. The trough is made of wood, and is fitted up as 
shown in the accompanying sketch, 


a, the top of the perforated zinc element; 5, the clay por- 
ous cell; 2, connecting wire, covered with rubber solu- 
tion to insulate it, except where it is brightened at the 
ends. Oneend is made fast to the perforated zinc at a, 
and the other is placed carefully in contact with the 
relief plate, d, the plate being coated with wax and 

raphite; ¢ is the lattice work at the bottom of the 
atlery. 


The wooden sides and bottom are lined with lead, and 
then covered with a hot mixture of old gutta-percha and 
pitch, the film of the latter being about a quarter of an inch 
thick, and applied carefully and uniformly. One inch 
from the bottom of the trough is a lattice, which is kept in 
its place by leaden weights; under the lattice the impurities 
of the bath accumulate. 

The strength of the sulphate of copper solution should 
always be maintained from 35° to 38° Baume,* and to insure 
this strength, some perforated vessels of lead are placed in- 
side the trough full of sulphate of copper crystals. 

If it is found that the deposit on the edges of the relief 
plate is the reddish brown amorphous copper instead of the 
flesh-colored metal, this isa sign that too mucb sulphuric 
acid, impregnated with zinc, has come from the porous cell 
into the copper solution. In this case there is no help for 
it but to pour the fluid into a wooden tub and to add 
powdered chalk so long as any effervescence is perceived. 
After treatment in this way the liquid is well stirred occa- 
siovally during a few hours, and permitted to rest through 
the night, when it may be filtered and poured back into the 
trough, and brought up to its proper strength 
by the addition of more sulphate crystals. 

The porous cell, which contains well-amalgamated zinc, 
should shortly before use be filled with sulphuric acid of 


* In the case of new apparatus, the sulphate of ogee solution is often 
not of greater strength t 19° to 20° Baume, and then it is usual to add 
as much sulpharic acid as will raise one or twe degrees. Unless sulphuric 
acid is added in this way, the copper particles precipitated are of a 
powdery reddish brown character, and will not 
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234° to 8° Baume, and according to the size of the plate to 
be electrotyped, two or four such cells are ery — 
one another. The top of the relief plate should coincide 
with the top of the zinc. ’ 

if, as is required in the treatment of delicate gelatine re- 
liefs, the whole surface of the plate is to be quickly covered 
with precipitated copper, the’porous cells should be replaced 
during the day with others, duly rinsed in water and fresh- 

filled. Moreover, the ends of the wires must be main- 


” tained bright by frequent rubbing with emery gloth. 


The plates to be electrotyped, before being put into the 
trough, should be rinsed uniformly with strong spirit, so 
that the formation of air-bubbles is avoided, and then as 
quickly as possible immersed in the solution, and the wires 
connected up. If a plate has already received a deposit of 
copper over its surface, then, before a second treatment in 
the electrotyping trough, it should be rinsed, and lightly 
brushed with dilute sulphuric acid to facilitate the binding 
of the new deposit of copper. 

Sometimes certain parts of the surface of a plate area 
long time getting covered, and an oxidizing action is set up; 
in this case some little attention is necessary. The plate is 
raised from tbe trough in a horizontal ition and covered 
witha sheet of blotting-paper dipped in the sulphate of 
copper solution, a piece of the blotting-paper being torn off 
where the defective parts are, and these bare gelatine por- 
tions carefully dried with tissue paper. These same defec- 
tive parts of the plate are then carefully covered with a solu- 
tion of rubveria benzole. After this varnish has dried—it 
dries very rapidly—more graphite is applied, by dabbing 
carefully with a muslin bag containing this powder. The 
whole operation must be conducted with the greatest care, 
so that the surface afterward has the appearance of a per- 
fect mirror. 

The finest Siberian graphite, which has been rendered a 

conductor by treatment iv a chloride of gold solution, 
is the best that can be employed for the pu Moreover, 
it is desirable frequently to shift the plate in the trough and 
to turn it over, as otherwise there will not be an equal de- 
position of copper if the battery is a powerful one. 

The depositing action may be accelerated by banging in- 
side the trough a little bag of sal-ammoniac crystals. 

The cleaning of the relief plates, when of sufficient thick- 
ness, and freeing them from the gelatine film in hot water, 
is done by Scamoni with the aid of caustic potash, pre- 
pared chalk, oil, and charcoal powder; or in the case of very 
delicate objects by means of benzol and India rubber. 

In conclusion, it may be remarked that generally speak- 
ing, notwithstanding the enormous progress that has lately 
been made in electrotyping, and inthe deposition of various 
metals, the moulding of fine gelatine reliefs still requires 
much experience, great skill, and extraordinary patience.— 
Photo. News. 


A NEW RESIDUAL PRODUCT FROM THE DIS- 
TILLATION OF COAL. 


By E. Davis. 


Tue distillation of cval, or rather, as it is generally termed, 
its carbonization, is scarcely a century old, and from the 
very first days of the industry up to the present, nearly the 
sole aim has been the production of ———— gas, the 
tar and the ammoniacal liquor being termed residual pro- 
ducts. From time to time there have been proposals to turn 
the into a residual and goin for making tar-water only, 
and by increasing the yields of these, and by utilizing the 
gas under the retorts, to manufacture suipbate of ammonia 
and tar products simply. For some reason or another these 
projected schemes have never been successful, for the simple 
reason that tar distilied from coal at a low temperature is not 
as good as ordinary tar, and with low temperatures the yield 
of ammonia water is vot usually so great as with higher 
heats. It is true that a considerable revenue may be derived 
from the sale of coke, but taking all things into considera- 
tion there has been so slight a margin, except in special 
situations, such as distillation on the pit-bank, that but few 
capitalists have been induced to embark in the undertak- 


ings. 

The older analyses of coal-gas gave us a very poor insight 
into its real composition. Bunsen, in bis ‘‘ Gasometry,” gave 
us elaborate methods aud calculations respecting the analysis 
of coal-gas, but recent experiences have shown that many of 
the deductions are not worth the paper they are printed on. 
The real and most important illuminating constituents of 
ordinary coal-gas were entirely overlooked,‘and so many a 
practical worker was misled. 

Our smoke and fog question, which bas cropped up annu- 
ally, has brought before our notice the gradually advancing 
use of gas for beating and covking purposes, and it is evi- 
dent that the gas for such purposes need not depend for its 
excellence upon its illuminating power. In fact, its power 
to deposit carbon during combustion is a defect for both cook- 
ing and heating and the use of a gas deprived of its more con- 
denzable hydro-carbon vapors would offer many advantages 
over the old system. 

Now reference to the published analyses of coal-gas would, 
in most cases, lead us to believe that such a task would be 
impracticable asa manufacturing operation, We are told 
that the greater portion of theilluminants were olefiant gas, 
diethy), etc., or liquids of such low boiling-point as to be 
reckoned practically with the permanent gases. Investiga- 
tions extending over a lengthened period have shown me that 
all the previous analyses of coal-gas areof no value and are 
moreover inaccurate. The chief illuminants are vapors of 
easily condensable hydrocarbons commencing to boil at be- 
low 18° C., and containing many bydrocarbons, even up to 
solid naphthalene. Now these “illuminants” are easily 
absorbed by olive oil or rape oil and even by hydfocarbon 
oils, and it bas been found by many experiments that as 
much as five gullons of these condensed hydrocarbons can be 
obtained from the gas yielded by one ton of coal. 

These hydrocarbons are worth much more than the origi- 
nal coal, plus materials and labor; therefore it seems a very 
profitable undertaking, when the gas is required for cooking 
and heating purposes, first to extract the illuminating bydro- 
carbons. This can be done so completely that the gas on 
combustion yields only a flame of exceedingly feeble 
osity, this being due to the small] quantity of what we may 
call permanent gases still remaining. 

It is clear, then, that in the treatment of coal for heating 
purposes we have another residual product, if the process is 
so conducted as to eliminate the illuminating vapors. I 
propose to call it crude denzol in contradistinction to the erude 
napiitha, or first runnings of coal-tar. 

any of you will be aware that a process of ¢arbonization 
for the sake of these products is now most successfully car- 
ried on inthe Midlands, and the process has a great future 
beforeit; but I have learned by experience that it is only 


| those who can carry on their processes in an exact and scien- 
| tific manner, and who can obtain the most from their raw 
material, who are likely to succeed to the end. The differ- 
ences of temperature, both in retorts and out of them, lead 
to such variation in the quality of the crude benzo] produced 
jas to os _— to the fact that these operations must be 
more carefully attended to than in ordinary gas-making. 
Ordinary gas-coal of good quality should yield over four 
| gallons of this residual product, and it is very probable that 
| before long a large quantity of it will be sent into the mar- 
ket. Buyers should, however, be cautious. If the heat is too 
|low, more paraffins are formed, and this is only to be dis- 
covered by special tests. The ordinary process of distillation 
and catching all that which distills over at certain mean tem- 
peratures is inadequate to discover the preseuce of paraffias. 
| These are, however, proved by the short yield of aniline oil 
| produced from the benzol in question. 
| My object in making these few remarks is owing to hav- 
| ing heard that carbonizing ie a failure, which statement can 
| only have been made by those unacquainted with what is 
really going on. Iam sorry I cannot go more fully into de- 
tails concerning my own process, but as I intend reading an 
exhaustive paper at a future date upon the subject, you will 
soon be able to read it in the admirable journal of our Socie- 
ty.—Chem. News. 


THE ESTIMATION OF SULPHUR IN COAL GAS. 


THE process recommended by Herr Th. Poleck, of Berlin, 
| for the estimation of sulphur incoal gas consists, as usual, 
in the complete oxidation of the whole of the sulphur com- 
| pounds to sulpbur dioxide, the further oxide tion of the di- 
| oxide to sulphuric acid i means of brominated caustic 
| soda, and the estimation of the sulphuric acid as barium 
| sulphate, Over a Bunsen burner, which is connected with 
| a gas-meter, is placed a wide tube, open below, in such a 
| manner that the burner penetrates about 2 cubic meters into 
the tube. The gas-flame should be nou-luminous, and not 
|too high. The products of combustion are drawn by means 
of a water-pump through three U-tubes; of which the first 
two contain brominated and the third unaltered caustic 
|soda. At the conclusion of the experiment the volume of 
gas burned is read off at the meter; and the sulphuric acid 
estimated as barium sulphate. If the sulphureted bydro- 
| gen and carbon bisulphide have been separately estimated, 
the difference between the quantity of sulphurin these com- 
pounds and the total amount found gives the sulpbur com- 
bined with hydrocarbons. The carbon, disulphide is to be 
determined by converting it into the triethyl-pbosphine com- 
pound. An investigation of the amount of sulpbur present 
in samples of gas from different parts of the apparatus gave: 
In 100 liters immediately from the retort, 0°600 gramme; be- 
| for the scrubbers, 0°540 gramme; after them, 0°464 gramme; 
behind the condenser, 0°440 gramme; and in the purified 
gas, free from sulphureted hydrogen, 0°276 gramme. The 
advantages claimed for the process are that it is continuous, 
does not require very careful attention, and allows of the 
combustion of large quantities of gas, 


EQUIVALENTS OF METALS BY MEANS OF THEIR 
SULPHATES. 


By H. Bavusteny. 


Ir the determination of the equivalents of the metals by 
means of their sulphates has already been attempted several 
| times, many of these determinations have not presented the 
| agreement to be desired, The cause of these decrepancies 
|lies in the difficulty often found in obtaining sulphates 

chemically neutral and always constant in composition, By 
successive crystallizations they can but rarely be completely 
' freed from the last traces of free acid ; some of them are 
even decomposed by water, and for expelling the excess of 
acid, heat is necessary. But if it is too high, there may be 
partial decomposition of the sulphates, and the experiment 
may be vitiated by errors in the opposite direction. The 
employment of a method of heating by which the sulphates 
may be submitted indefinitely to a temperature constant 
land relatively high, but below that of their decomposition, 
is the first condition for securing to this kind of determina- 
tion all the precision which it requires. 

The use of the sulphur bottle realizes this condition. By 
numerous experiments, the author has shown that, with the 
exception of the sulpbates of gold and of the platinum 
group, which he has not studied, this class of salts possesses 
a stability so great that they may be kept for entire days at 
a temperature notably higher than the boiling point of sul- 
phuric acid, and that even at this temperature of 440° cer- 
tuin sulphates only lose the last traces of free acid very 


slowly, and that there is room for employing certain artifices | 


for accelerating the elimination of this acid. 


This process constitutes a precise and exact method, since | warrant, tut challenge, our acceptance, at 
it enables us to avoid any overheating capable of producing | The researches of Tyndall, 


incipient decomposition, and removes all doubt as to the 
state of the salt to be operated upon. The author has thas 
|obtained without’ difficulty ferric sulphate asa perfectly 
definite salt of arosy white. 

The preparation of neutral anhydrous sulphates becomes 
under these conditions as rapid and perhaps even more 
certain than that of the chlorides, which are also capable of 
retaining excess of acid or, if their hydrates are heated, of 
forming basic salts, unless we confine Jurselves to the most 
laborious conditions of preparation. 

When the sulphates are thus obtained, their analysis 


constitutes the second and last stage of the operation. If | 
sition of these salts by in| 


we take account of the decom 
loss of their acid,as Boussingault demonstrated in 
1867, by operating in a furnace heated with the blowpipe, 


bases themselves are volatile at high temperatures, as baryta 
and strontia. The determination by the moist way, or that 
by synthesis, are then the only expedients possible, and in 
the latter case the last traces of free acid are expelled, before 
weighing the salt, by heating in the sulphur-stove. 

As for the oxides capable of becoming oxidized in the air 
under the influence of heat, the way of dealing with this 
any is sufficiently well known. 

he solution ofthe pure sulphate is evaporated in a 
platinum vessel, protected from the dust of the air, as 
recommended by M. Stas. Part of the salt is introduced 
into a tared platinum boat, which is allowed to slide into a glass 
tube, the open extremity of which alone projects out of 
the sulphur-stove. Itis kept at this temperature until two 
consecutive iy made at an interval of several hours, 
are constant. or these ae the sulphate is let cool, 
protected from the moisture of the air, by cleaning the glass 
tube at the moment it is withdrawn from the stove. 

The time which is required for the elimination of the 
excess of acid varies according to the kind of sulphate 
and the quantity operated upon. In general, a constant 
weight isreached more rapidly if the sulphate is ina 

ulverulent state. When this last point is reached the boat 
8 put at the bottom of a platinum tube, which is placed in a 
muffle, so that the open end of the tube projects slightly 
from the mouth of the muffle. Heat is then gradually applied 
> to the temperature necessary for the total decomposition 
of the sulphate. 

The use of the platinum tube has a double purpose : 1, to 
ascertain by examination of this tube if there has been any 
loss of spirting ; 2, to withdraw the oxide, if reducible, 
from reducingaction by permitting the access of the external 
air around the oxide ; the internal atmosphere of a muffle 
heated with gas and closed having almost always a reducing 
action. 

The author has never met with a trace of spirting in his 
determinations, and considers that if the temperature is 
raised gradually it never occurs with sulphates free from 
excess of acid. 

The elimination of the acid is only considered as 
complete when the weighbings, after two successive calci- 
nations, give the same results. This does not exclude a 
counter-experiment by the moist way, ¢. ¢., the resolution -f 
the oxide in hydrochloric acid, and the application of a 
few drops of barium chloride to the diluted and heated 
solution. 

In order to weigh the oxide the muffle is let cool down to 
dull redness, and at this moment the boat is rapidly 
withdrawn from the platinum tube and let slide into a 
glass case, previously heatedin the sulphur-bottle. The 
case is closed and the boat weighed when cold. 

Ina further paper the author proposes to show the appli- 
cation of this method tocopper, zinc, nickel, iron, alumi- 
num, and chromium.—Comptes Rendus ; News. 


SEWER GAS AND ITS DANGERS. 


By G. W. McCasxkey, Ph.B., M.D., Professor of Theory 
and Practice of Medicine in the Fort Wayne College 
of Medicine, Fort Wayne, Ind. ’ 


THE amount of skepticism that exists both inside and out 
of the profession with reference to the pernicious influences 
of sewage emanations seems to furnisb a sufficient reason 
for collecting and presenting the most important evidence 
bearing upon this subject. The evidence is, it must be ad- 
mitted at the outset, rather contradictory in many instances; 
but this yor se pee is common to questions having to deal 
with the endlessly varying conditions of living beings, still 
further complicated by the intricacies of the social organi- 
zation; and indeed, in order to establish its position among 
the dangerous environments of life, it is only necessary to 
prove that it is sometimes pernicious and fatal, bowever 
frequently it may appear to beinnocuous. There are in- 
stances where sewer air is breathed for an indefinite period 
without any appreciably injurious effects; on the other band, 
exposure to its influences even fora short time is occasionally 
followed by most disastrous results. Contradictory as 
these observations are, it is believed that they are susceptible 
of harmonization. 

The germ theory of disease, which is constantly approach- 
ing more nearly to the status of an accepted doom, 
furnishes a ready and rational explanation of the modus 
operandi by which sewer gus conveys the principles of 
disease; and also explains why it sometimes fails todo so. 
While it cannot be regarded as demonstrated in any other 
disease than relapsing fever, and possibly also diphtheria, 
there is certainly no other theory that accounts for the 
phenomena of a certain class of diseases in so complete and 
satisfactory a manner. The evidence in its support, drawn 
largely from analogy, is so ———s as to not only 

east provisionally. 
e, and others have shown 
that in an atmosphere of ordinary purity there are floating 
countless germs of living organisms, which only require 


| sufficient nourishment and a favorable environment to de- 
| velop into organized bodies. 
| conditions are naturally fulfilled in the atmosphere itself. 


For certain organisms these 


Usually, however, there is required either an entirely 


| different medium from that ordinarily respired, or a great 


modification of it before very favorable conditions are 
presented. 

Now it is very well known that the development of micro- 
organisms in a liquid medium depends, ceteris paribus, upon 
the amount of decomposing or decom ble organic matter 
which it contains, teur’s fluid, for example, contains 
tartrate of ammonium, 100 parts; cane sugar, 1,500 parts; 
phesphate*of calcium and sulphate of magnesium, of each 


this analysis may reach a high degree of perfection, for it is | 2 parts; phosphate of potassium, 20 parts; and water 85-76 
reduced toa calcination and two weighings, that of the | parts—the sugar and ammonium furnishing by decomposi- 
sulphate with the boat in which it has been prepared (the | tion the nascent HON and C which are required for the 


tare of which is known), and that after calcination, which 
shows the loss of the acid and the weight of the oxide 
which remains, ¢.¢. the proportion of the weights of the acid 
and the base. 

This method of analysis by the dry way, which does not 
require any manipulation of the matter outside the boat 
which contains it, thus excluding all causes of error inherent 
in determinations by the moist way, permits of a greater 
precision than the processes of the latter kind. This analytical 
method is also of more easy execution than the determination 
of equivalants by the synthetic method, ¢. ¢.the transformation 
ofa known weight of metal or oxide into sulphate—an 
operation in which there is danger of losses, as Berzelius and 
Stas declare in their remarks onthe extreme difficulty of 
bringing such a synthesis to a good conclusion. 

This process is defective only when the sulphates them- 
selves are volatile with or without decomposition ; as those 
of potassium, sodium, thallium, and mercury, or when the 


building up of organic structures. These same materials 
can be supplied in an equally efficient form, but with less 
precision as regards quantity, by a simple infusion of animal 
or vegetable tissues. Insuch media as these microscopic 


| germs find an abundant nutrition, and develop with a pro- 
| lificness that is astonishing, and almost inconceivable; while 
|in water free from organic contamination, development and 


are alike impossible. 
hat is true here is also true of micro-organism in the 
air, especially because when polluted it is usually owing to 
contact with putrescent liquids. Germs may be mechanically 
introduced into either pure air or pure water, but their 
growth ceases at once. But if, on the other hand, the air 
contains in adequate amount those elements which go to 
make up the aterial basis of life, then they will, under 
favorable conditions, grow and multiply. 

If these biological principles are correctly stated, the next 
thing to ascertain is whether or not the air contaminated with 
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the effluvia from sewers, cesspvols, etc., does in fact contain 
the necessary materials for the construction of organized 
bein As Dr. Ford, President of the Philadelphia Board 
of Health, remarks, ‘‘ The air of sewers varies in composition 
according to the character of the sewage, the rapidity of 
flow, temperature, access of atmospheric air, etc.” e 
correctness of this assertion will be at once apparent if we 
consider the varying products of decomposition which result 
from the different classes of organic compounds, The 
precise products of the decomposition of sewage, containing 
128°8 grains of solid excreta per gallon, and excluded from 
atmospheric air, have been very accurately ascertained by 
Dr. Letbeby. He found that it developed 1°2 cubic inches 
of gas per gallon per hour for a period of nine weeks. This 
gas was found to consist of 78°83 per cent. of marsh ‘gas 
(which is composed of one part by volume of carbon to 
three of hyrogen), 15°9 per cent. of carbonic acid, 10°19 per 
cent. nitrogen, and 0:08 per cent. of sulphureted hydrogen. 
The decomposing sewage mud in the Seine evolves gas 
which Durand-Claye found to consist of 72°88 per cent. 
marsh gas, 13°3 per cent. of carbonic acid, 2°54 per cent. of 
carbonic oxide, and 4°58 per cent. of nitrogen and other 
Of course such an atmosphere as this cannot be 
ound where atmospheric air ins entrance. These 
analytical results are only given to show what the products 
may be, It will be seen thatall the elements which enter 
into the formation of the low organism are represented. 

Now, what is the practical lesson which these truths teach? 
It is not unmistakably this: That the germs of any disease, 
if sown in an atmospheric soil which is comparatively free 
from organic pollution, will be almost infinitely less liable to 
develop and propagate their kind than in opposite conditions. 
Given a case of specific disease, and the chances of conveying 
the disease to others will depend in large part upon the 
character of soil in which the disease germs are scattered, 
and the possibility of communicating their products b 
gaseous emanations or otherwise to healthy subjects. It 
seems evident that the whole question of the propagation 
of disease by sewer gas finds its solution here. Sewer air is 
more likely to convey disease germs simply because it is a 
more fertile soil for their multiplication. In some disease 
the facts seem to warrant us in concluding that the o - 
isms which produce them are extremely tenacious of vitality, 
and have a wonderfully resistive power. The germs of 
scarlatina, for instance, are believed to be capable of retain- 
ing their virulence for months or ibly years. Others 
again seem to be very limited in their life term. In the 
latter case, if they are sown in a barren soil, ¢. ¢., pure air 
or pure water, they must soon ‘starve out.” Sewer gas 
then cannot produce a specific disease unless the specific 
germs of such disease are in it, any more than a rich allu- 
vial deposit can produce an oak without an acorn. But who 
can be certain that these intangible germs are not lurking in 
some crauny, ready to do their deadly work when opportun- 
ity permits? The only safe thing then is to be rid of this 
hot-bed of infection, which breathes pestilence and death. 

After this general view of the subject let us glance at the 
evidence bearing upon a few individual diseases. First 
in respect of typhoid fever. Liebermeister, in discussin 
this question, uses the following language: ‘* When we fin 
that most of the scholars in some schoolsare attacked with 
yokes fever in a succession aad intensity corresponding to 
the degree of their exposure to the guses arising from an 
open sewer (Murchison on fevers, page 443), we can hardly 
doubt the way in which the infection is produced. Similar 
experiments, in which the spread of the infection by the air 
veems the only possible way, are not uncommon. . . . 
We may fairly assume that infection can be Eee by 
the exhalations from privies, sewers, etc., in which typhoid 
poison exists,” ‘ 

That typhoid fever is produced by the emanations from 
sewers, Cesspools, etc., in which are its germs, is proved by 
conclusive evidence. 

But there are other diseases which it is belived may 
result in the same way. Bayles, for instance, in his treatise 
upon ‘* House Drainage,” gives the following list of diseases 
thus conveyed: Cholera Asiatica, cholera morbus, cholera 
infantum, dysentery, diarrhea, smail-pox, scarlatina, diph- 
theria, measles, typboid fever, yellow fever. This list, Mr. 
Bayles says, is i no means complete. Neither is any at- 
tempt made to place the diseases in order of importance as 

‘sewer gas diseases.” With reference to some diseases in 
the above list there is room for doubt. Dr. Ford says: 
“There issome evidence that scarlet fever may be com- 
muuicated in this way.” On the other hand, Thomas says 
that ‘improvements in house drainage have no effect upon 
the prevalence of this disease.” 

Diphtheria, contrariwise, may have an undoubted connec- 
tion]with sewer emanations. rtel says that ‘* when it first 
invades the hovels of the poor where the air is impregnated 
with animal emanations, and other sources of putrefaction 
fill the air with their effluvia, it only follows the general 
law,” é. ¢., of zymotic diseases. Prof. Kedzie, President of 
the State Board of Health of Michigan, says: ‘‘ This very 
— (1878) diphtheria and sewer gas have walked hand in 

and through Pittsburg, the disease being directly as the 
exposure to this gas, as is clearly shown by Dr. Spively.” 
De Chaumont says: ‘It would certainly seem as if the 
disease was capable of being generated by any sewage what- 
ever placed under peculiar circumstances.” It is perhaps 
scarcely necessary to obzerve that this belief in the origin of 
the disease germs de novo is not in accordance with the teach- 
ings of modern science, which is against the anutochthonous 
origin of any living forms. Wilson, in his ‘‘ Hand Book of 

ygiene,” says that “in country districts outbreaks of 
diphtheria due to sewer emanations are not uncommon.” 

The evidence with reference to cholera seems to be pretty 
conclusive. The outbreak of the disease in the London 

Work House in 1866, was due, according to Radcliffe, to the 
sudden escape of sewer air fromadrain which contained the 
excreta of cholera patients. De OQhaumont observed two 
cases at Parkhurst in 1854 in whieh the cause seemed to be 
ees an old latrine. Dr. Edward Goodeve says: ‘* The 
places in which the air is most vitiated from privies, cess- 
pools, drains, and decaying animal and vegetable refuse are 
those in which cholera has generally been most fatal and 
most widely spread.” 

What has been thus far said is in respect of specific 
diseases, requiring the presence of specific germs; and while 
sewage gas can not fairly be charged with the genesis of 
these diseases, yet, owing to the fact that it furnishes a 
favorable nidus for the propagation of thelr respective germs, 
it constitutes a standing menace to health and life—a menace 
which is too often realized in the decimation of a community. 

There remains for consideration the effect of sewage 
emanations which do not contain germsof disease. It is the 
evidence bearing upon this question which\js #0 contradic- 
tory. On one side the observations 6f Dr. Gyand Parent 
du Chautelet are to the effect that those indiyifiuals who, by 


their occupation as scavengers, are constantly exposed to 
the inhalation of putrescent matter, are quite as healthy as 
those engaged in other occupations. Dr, Guy’s opinion is 
based upon the comparison of 101 brickmakers with 96 night- 
men, scavengers, and dustmen. He found that the number 
of cases of fever among the former exceeded those among the 
latter. But even some cases of fever occurring among the 
brickmakers, which may have been either typbus or typhoid, 
were caused, Dr. Guy admits, by sewer emanations, ‘‘The 
number of men examined by Parent du Chautelet was very 
small.”—[Ford]. It is well known that vital statistics when 
tabulated and used for purposes of study must be sufficiently 
extensive to somewhat reduce the comparative magnitude of 
aberrations which might entirely.vitiate conclusions drawn 
from a small number of observations. It it therefore 
scarcely defensible to arrive at such sweeping deductions 
from such narrow premises. And even the cases given, in 
the language of Dr. Murchison, ‘scarcely justify the in- 
ference drawn from them.” 

On the other hand, there are numerous cases which 
establish incontestably the production of toxical effects from 
sewer gas, when specific germs were absent; at least when 
no specific disease was produced. A notable instance in 
point occurred in New York city in May, 1878. A family 
of five individuals was prostrated by sewer gas diffusing 
itself through the entire building. The waste pipes leadin 
from wash basins, bath tubs, etc., were entirely destitute o: 
traps, and the effluvia were thus easily forced out, perhaps, 
by a sudden increase of atmospheric pressure in the pipes, 
which might bave been due to a rapid augmentation of 
sewage, thus displacing the gaseous contents, or a strong 
wind blowing against the discharge opening if this were ex- 

. Prompt action by the Board of Health alone saved 
the amd from what might apparently have been a fatal 
result. 

In the well known case at Clapham, in 1829, twenty-one 
boys were attacked with vomiting, purging, and great pros- 
tration, as a result of exposure to the effluvia arising from 
sewage removed from a long blocked drain, and spread 
upon a garden near the play ground one or two days before 
the attack. Two of these cases were fatal. The odor was 
extremely offensive, and the cases may be regarded as typical 
ones of acute poisoning from sewer gas, apparently without 
the admixture of specific germs. Cases resembling these ex- 
cept in severity are of rather frequent occurrence, Diarrhea 
is rather & common symptom. So also are indigestion, in- 
aptitude for both physical and mental exertion, and general 
malaise, which rather indicate a general disturbance of health 
than any definite ailment. Many a case of ‘‘ general break 
down” is due to constant inhalation of sewage effluvia result- 
ing from some defective waste pipe—thus gradually and 
insidiously undermining the constitution until it at length 
either gives way or is overwhelmed by some specific disease 
the inroadsof which might otherwise have been success- 
fully resisted. Thus it predisposes to numerous diseases. 

In the Clapham case above referred to, the men who 
hauled and deposited the sewage esca all ill effects, 
This suggests an interesting question. there a tolerance 
established on the B ne: of the system, as we know to take 
place elsewhere ? The poisonous effects of sewer gas above 
referred to can scarcely be due to any of the of definite 
chemical composition revealed by analysis. therwise, simi- 
lar symptoms would result from their inspiration in the labor- 
atory, which is not true. We must therefore look beyond 
these for organic particles or germs with which the micro- 
scopist is dimly acquainted and the chemist scarcely at all. 
These germs may be, and, if they exist, probably are, just as 
‘specific ” as those ordinarily so known, That their visible 
effects are less ‘‘ specific” argues but little. Is not the im- 
munity referred to plausibly explainable upon the basis of 
ascertained facts resulting from Pasteur’s experiments in 
protective inoculation, as well as the long known law gov- 
erning specific diseases in this regard? In such cases as pre- 
sent continuous symptoms of poisoning, the cause may re- 
side in purely chemical non-living combinations of organic 
matter as distinguished from vital. Of course these views 
are purely hypothetical, and in the present condition of our 
knowledge cannot be otherwise. But it seems mor? than 
probable that future investigation will verify some such ex- 
— of these phenomena, In the mean time tbe estab- 
ished fact remains that putrescent air, although apparently 
devoid of what are at present known as “‘ specific” germs, 
produce results which are prejudicial or even fatal 
to life. 


Offensive odors are sometimes present, though not essential 
th virulency; the most fatal consequences frequently fol- 
lowing the inhalation of odorless gases. Indeed, as above 
intimated, the principles which cause the odors are prac- 
tically destitute of poisonous properties. They are simply 
the outposts which betray the presence of the enemy. 

In closing this brief review of the subject it may be well 
to call attention to, and emphasize one source of danger. 
We are very apt to associate our ideas of impure air with 
low, damp localities, and ascribe to the elevated portions of 
a city a pare and healthful atmosphere. The fact is, how- 
ever, that if sewer gas is displaced by a sudden accession of 
sewage or storm water, it is very apt to be crowded to the 
more elevated regions, if there is not free ventilation, be- 
fore being driven from the pipes. Thus its effects may be 
found where least expected, and ascribed to wrong causes 
for this reason. 

The question of how to deal with this danger to health is 
foreign to the scope of this paper and may form the subject 
of another.—Fort Wayne Jour. Med. Sei. 


ENTOMOLOGY AND MEDICAL SCIENCE. 


MeEprcat science finds itself embarrassed in the presence 
of a dried and withered body, when asked the question what 
was the cause and what the time of the death of the individ- 
ual whose baw a it contemplates. Recently, Signor P. 
Meguiv bas made investigations with this in view, thinking 
that a clew to a relative answer to such inquiries might be 
found in the succession of insects and sarcophagous mites 
that attack a body not entirely exempted hen their ap- 
proach. Entomology aids this inquiry by its knowledge of 
the reproduction of insects and of the flesh eating mites, of 
their metamorpboses, of the different length of time re- 
quired for their evolution, of the character of their food, 
etc. 

A corpse exposed to the free air is invaded by a number 
of insects that deposit their ova upon its surface and at the 
entrance of the natural foramina; the larve that arise from 
these ova penetrate in all directions to feed upon the hu- 
mors of the body and thus effect decomposition. The flesh | 
eating diptera and some coleoptera do so, Some larve of the 
diptera and coleoptera absorb the fluid juices of the bod 
and reduee it to the condition of a skeleton saturated wit 


the fatty acids; the larve of the then attack all 


that remains of the fatty matters. ‘Phere then remain only 
the dried organic parts, the sinews, skin, and muscular 
fibers, which in their turn are destroyed by the Anthrend and 
the Acari of the genera Thyrogliphus and Glyciphagua, re- 
placing them with a pulverulent material that covers the 
bones, and is composed of thin shells, of those of the pu- 
pe, and of their excrements. 

In view of these facts Signor Meguin has been able to fix 
the approximate period of the death of an urchin eight years 
old, found shut.up in a soap box and in the condition of a 
dried mummy. The numerous _busks or shells of the larve 
of & laterius and of Lucilia cadaverina represent- 
ed the remains of the insect ravages of the first year, those 
of the larve of Dermestes lardarius of Anthrenus museorum, 
and the bodies of the adults of Thyrogliphus longior and 7. 
siro represented the work of the second year. The child 
had been dead about two years, and moreover, as there were 
numerous bodies of Pediculus capitis, with which the skin 
was covered, it indicated that the unfortunate had died com- 

letely abandoned, and under circumstances of extreme 
filth. In asimilar case the perspicacity of 8. Meguin en- 
abled him to determine exactly the date of a death after- 
ward proved to be correct by the confession of the author 
of the crime. These appear to be substantial advantages, 
which entomology may multiply for the benefit of medical 
Scientifico- Industriale. 


DEMERARA GREENHEART. 


REENHEART as a wood is well known, but it has been 
unnoticed save by ship-builders and marine engineers, b 
whom, from possessing special merits, it is highly esteemed. 
Its merits primarily are its durability and its power of re- 
sisting the ravages of worms and other forms of marine life. 
Outside the influence of the ship-builder and the marine 
engineer it is little known, and as a wood has been treated 
with undeserved neglect. We are of opinion that it possess- 
es merits outside the influence of these trades, and that such 
merits have only to be pointed out to bring the wood into 
prominent use. 

Greenheart isthe natural associate of teak-wood, as it is 
used side by side with that wood, both in shipbuilding 
and in marine engineering. It is one of the ten woods 
classed Al at Lloyd’s. Greenheart, although a product of 
the forests of South America, only rates at about half the 

rice of teak-wood, the one being purchasable at about 3s. 

. per cubic foot, and the other at about 7. Why this dif- 
ference should exist it is not easy to — In shipbuild- 
ing it may be that the weight of greenheart is against it, for 
if specific gravity is 1:149 against teak 0 800, and oak 0°828. 

Teak, although a most expensive wood, and one not pos- 
sessed of pleasing grain or color, has made considerable pro- 
= outside the above trades. It is well known in the 

uilding of railway-carriages, for staircases and floors where 
a great amount of wear has to be contended with; but its 
compeer, greenbeart, is unknown in these special depart- 
ments of trade. In railway-carriages it ma be that green- 
heart is discarded on account of its weight, which, it 
will be seen, is about one-third more than teak-wood and 
one-fourth more than oak; but for stairs, floors, and a hun- 
dred purposes in the constructive arts, we fail tosee why it 
is not adopted in preference to any other woud. It has the 
qualities of being hard, tough, strong, and elastic, added to 
which it is very durable in point of wear, and practically in- 
destructible with regard to fire. Asa building timber its 
price, compared with its strength and durability, ougbt to 

lace it in the foremost rank. It is imported in logs, from 

‘to 50’ long, and in squares ranging from 12" to 24’, and 
logs are recorded as long as 70’, and 24" square, so that no 
objection can be taken to it on the score of size. In color it 
is not unlike oak, except that it has a greenish tinge. Its 
face is lustrous, but except in figured logs it cannot be 
termed an ornamental wood, The figure, which is some- 
what rare, partakes of that found in American birch, caused 
by the fibers in the outer wood, under certain conditions 
of growth, taking a waved or tortuous course. It bas the 
specialty of being remarkably free from knots, and of bein 
more free from ring and heart shakes than any other wood. 
The sap-wood is most difficult to tell, and although there 
are experts who assert that it forms one-fifth to one-third 

of its bulk, there are others who assert that it is a wood 
free from sup, or, if not free, that the alburnum, like that 
of the lignum-vite, is as durable as the duramen. 

Asa weight-carrying wood, we question, when its size 
and practicability are taken into account, if it bas a rival. 
The breaking weight of aspecimen 7’ long and 2" x2" square 
is 1,332 pounds inst teak 877 pounds, aud ovk 900 
pounds. Its crushing weight on a cube of 4’ x 4" is 98-087 
tons, against teak 87°05 tons, and oak (green) 38°041 tons, 

A pecularity in vheart is that it is liable to shake or 
split at the ends; this is such a marked movement in planks 
cut from the pp ere they are invariably bound with boop- 
iron. Charles Waterton, the great naturalist who traveled 
in South America from 1812 to 1824, — most highly of 
the greenheart; and the Rev. J. G. Wood, who reissued 
Waterton’s work in 1879, says that Waterton brought some 

reenbeart wood to this country, to be made into furniture 
or Walton Hall, Yorkshire, and very excellent furniture it 

is said to have made. Mr. Wood thioks it possible that this 
furniture may still be at Walton Hall, 

Asa furniture wood, its color, during the present fashion 
for dull goods and sage greens, cannot fail to be accepta- 
ble. Its great strength admits of its being used in small 
volume, its small dimensions compensating for its great 
weight. From its compact nature it is susceptible of elab- 
orate ornamentation, more especially in the lathe. In hard- 
ness it compares somewhat with ebony and satinwood, and 
hence, when used in the veneer, would admit of being cut 
toa fine gauge. As to its ornamental character we know 
very little; but there are figured specimens, the use of which 
is now under the consideration of practical cabinet-mak- 
ers. 

The Rev. J. G. Wood informs us that there are three varie- 
ties of greenheart—the yellow, the black, and the “ mainop”; 
it need scarcely be said that the yellow is the variety gener- 
ally known in this country, and the one to which the above 
remarks refer. 

We have of late heard a great deal on the subject of fire- 
roof or fire-resisting materials. Cased wood and concretes 
ave received prominent notice, and the opinion is general 

that wrought and cast iron are questionable materials, Wood, 
we know, is an inflammable material, and on the average 


forms the bulk of the fuel that keeps up the flames in burn- 
ing buildings ; but there are woods of a bighly inflammable 
character, and others which are slow or difficult to burn. 
The ordinary fir-wood, which forms the bulk of the timber 
in every building, is highly susceptible of fire, and when 
once ignited is difficult to extinguish; on the other band, it 
is well known that oak as a timbering wood will not iguite 
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or feed a fire, inlike degree to fir wood. ‘Lhe secret 
of this lies in the fact that oak is a hard, compact 
wood, while fir is soft and resinous, It thus follows that 
all hard, dense, or compact woods are in large degree 
uninflammable. Compured with greenheart, oak is a soft, 
porous wood, one that fire would makeinroad upon, while 
greenheart would stand uninjured. Asa wood, we do not 
maintain that greenheart is fire-proof; but if wood is to as- 
sume Sre-prool qualities in any such qualities are 
only to be found in hard, dense, and compact woods, at the 
head of which we may safely place greenheart. 

For bearing purposes greeuheart has no rival, and we 
maintain that beams of this wood possess high qualities in 
the direction of resistance to the inroad of fire; such beams, 
if cased with plaster or other fire-resisting material, would 
stand uninjured in any ordinary fire, and would be more re 
liable in their conduct than cast or wrought iron. 

This question of introducing hard wood into buildings as 
a fire-proof material is a new one, and one that calls for our 
most serious consideration. There is no doubt that it is 
more qualified to resist the inroad of fire than ordinary fir 
timber, or than that highly combustible wood that is now so 
generally used, ‘‘ pitch-pine.” This being the case, what is 
to prevent us from using such non-inflammable woods as 

reenheart for the internal woodwork of our buildings? 

aken as a timber for bearing purposes, we have to face the 
fact that itis double the cost of fir-wood or pitch-pine. 
Against this drawback we have the fact that one-third of 
the scantling size may be reduced throughout in the case of 
greenheart, to balance the bearing qualities of the three 
woods, The breaking weight of a7 scantling 2° x 2", placed 
# between the bearings, is as follows: 


Fir-wood. Pitch-pine. 
862 pounds. 970 pounds. 


Greenheart. 


1,332 pounds, 


oo gaa while those over 1,000 will sink below the sur- 
ace: 


uebec Pitch- 
yellow-pine, Baltic fir. pine, Green heart. 
513 562 635 828 1,149 


The above statistics are obtained from the Government 
dock-yards. We extract them from the valuable work 
by Laslett, ‘‘ Timber and ‘Timber Trees.” It may be said that 
the specific gravities vary greatly with different examples 
of he t woods, but that they are veryuniform in the hard 
woods. 

The bigh specific gravity of greenheart is shown in the re- 
spective weights per cubic foot: Quebec yellow-pine, 32°08 

unds; Baltic fir, 35°08 pounds; pitch-pine, 39°37 pounds ; 

nglish oak, 51°72 pounds; greenheart, 71°82 pounds. 

n all hands we see that greenheart is a wood of great 
strength, durability, and size, one highly endowed with fire- 
resisting qualities; one that necessitates a less volume of 
wood being introduced into a building fora given amount 
of work; one, considering the lightness of the scantlings re- 
quired, that is low in price; aud, lastly, one practically 
within reach of the builder, when the policy of using soft, 
:—— and bulky woods is set aside.—Zimber Trades 

lournal. 


CHISWICK. 


ALTHovGH there is no pretence whatever to oy in so 
lofty and unsuitable a house evidences of high-class grape 
culture, yet those who look upon the ripened bunches of 
luscious fruit which hang overhead, happily so high out of 
reach, will admit that the crop, if not a grand one, is a good 
one, and such as few gardeners would not be delighted to 
possess, The house contains some twenty kinds of grapes, 


the major portion of which are black. The vines having 


prejudice against rough glass is a false one. It is well known 
that this kind of glass is used for camellia houses in order to 
protect the foliage from the strong light, and no doubt it 
exerts a similar influence on vines. Under clear glass on 
bright days, supplemented by hot water pipes, the sun is 
often very trying.—S. W., in The Garden. 


IRRIGATION IN CALIFORNIA. 


SIX COMPANIES FURNISHING WATER FROM KING'S 
RIVER TO RECLAIM PARCHED LANDS IN THE SAN 
JOAQUIN VALLEY, ESTIMATED CAPACITY TO WATER 
650 SQUARE MILES. 


From Letter of Joun L. Dow, M.P. to Town and Country, 
Sydney, Australia. 


FRESNO is 207 miles southeast from San Francisco, Cal. 
and is situated on that portion of the Central Pacific Railroad 
which joins on to the Southern Pacific line, which in turn 
connects with the Atchison, Topeka, and Santa Fe road, and 
so on to the other Eastern railroads, forming what is known 
as the southern route from the Pacific Ocean at San Fran- 
cisco to the Atlantic at New York. 

The date of my visit to Fresno was the 19th August, and 
the subject to be treated is irrigation, The first thing ne- 
cessary will be to disabuse the minds of any who may have 
the phrase ‘“‘ irrigation works ” associated in their thoughts 
with “grand canals” or other large, elaborate, and ex- 
pensive operations. Simple in the extreme are all the 
works and all the operations round here. More appro- 
priately could grand, eloquent adjectives be used to describe 
the results which are being obtained from these simple, 
crudely constructed ‘‘ditches.” ‘‘ Yes, yes, that may be all 
very well,” probably the average reader of these letters may 


interject, “‘ but Fresno is very likely surrounded by such a 


THE GREAT VINERY AT CHISWICK. 


This reduction of one-third in volume goes far to assimi- 
late the cost of greenheart with fir- wood and pitch-pine, after 
which the difference is far outweighed by the advantage of 
introducing a less volume of wood into any given building 
where it may in case of accident become food for fire, and in 
that less volume being of « hard or uninflammable charac- 


r. 
We are free to admit that the yteong | ualities of 
greenheart lave not been tested in burning uildings, but 
we have the fact that fir-wood is soft and inflammable, and 
that hard wood is in every way its opposite. This is well 
known so far as kindling is concerned, for if it be hard wood, 
such as mahogany, a fire cannot be kindled with it, nor will 
it be readily kept alive by feeding with such wood. A block 
of such wood will invariably damp out a fire, where one of 
fir wood or piteb-pine will prove a living coal, A friend of 
the writer, an old practical ship’s carpenter, who has circum- 
navigated the globe, says of greenheart: ‘‘Itis as hard and 
sirong as iron, and so dense and compact that fire will 
scarcely touch it.” This being the case, why pot, we ask, 
bring it prominently forward as a building timber, and use 
it in place of the highly inflammable and cumbrous woods 
which are so undeservedly popular ? 

The test of inflammable and non-inflammable woods rests 
largely with their specific zraviti2s, a light soft wood being 
more susceptible of fire than a heavy hurd wood, especially 
so if the soft wood is charged witb oi] and resin. to assist 
those interested in this subject, we give the specific gravities 
of the following woods, 1. being the equivalent of water 
—that is, those under 1,000 will with more or less 


been planted in 1857 are now verging upon thirty years of 
age, and as the herculean task of lifting the roots, remak- 
ing the borders, and replanting bas not so far been possible, 
they have been fed from above as best they could, and the 
result is seen in the pleasing and profitable crop hanging so 
luxuriantly from the lofty curvilinear roof.—Zhe Gardeners’ 
Chronicle. 


OBSCURED GLASS FOR VINERIES. 


Some four years ago I undertook the renovation of some 
old vines for a gentleman near here who had just come into 
possession, he undertaking to roof the vines in fresh with 
relied rough plate glass and provide everything if I would 
direct operations. The vines were submitted to the usual re- 
novatory measures, and responded well to our efforts in the 
production of good fruit and healthy growth, the two most 
striking things about both being the good quality of the 
fruit and especially of its color, and the healtb of the foilage 
which is less affected by red spider than it was under the clear 
glass, and"less so, in fact, than any vines I know of, although 
the house is heated by a flue. The green state of the foliage 
till and after the fruit is ripe I attributed solely to the su 
dued rays of the sun upon the leaves tbrough the rough plate 
glass, whieh also obviates the necessity of giving so much 
air, thus ttying the foliage less than it otherwise would be. 
The good ffuit so well matured was put down to the perma- 
nently healthy condition of the leaves. The light onsunn 
days is always bright enough, but the rays are diffused. 


record the fact at all events, for it shows, at least, that the 


wealth of naturally formed can als in the shape of overflow- 
ing rivers and brimming creeks that the conditions in that 
locality cannot be fairly quoted.” Itis just here, however, 
where a visitor is most impressed. Coming in from New 
Mexico toward San Francisco, one finds bimself travelin 
through country that reminds bim of the Old Man Plain o: 
New South Wales, the Wimmera prairies of Victoria, the 
Port Augusta back blocks of South Australia, or the Barkley 
table land in ;Queensland. For the last 1,000 miles of the 
tvaveler’s journey previous to reaching Fresno: his train has 
pursued its monotonous course throngh 100 miles after 100 
miles of open, treeless plain, swith here and there a few mobs 
of cattle and at wide intervals the rude dwelling of the half 
savage cowboy. The prospect is agreeably diversified 
within 482 miles of San Francisco by our arrival at Los 
Angeles, and for some miles the route is through the Juxu- 
riant orchards of that lovely district. but again you pass into 
the country of thinly populated cattle ranches until Fresno 
is reached, 

Here we get out ata busy township of some 20,000 inhab- 
itants, where all is life evident prosperity. August is 
the first month of autumn in California, and during the day 
the glass has recorded 95 deg. while hung in the shade of the 
cars. At dozens of stations has the train stopped during the 
24 hours preceding our arrival at Fresno, but they are 
merely stopping places, with a few shanties scattered around 
the railway water tank; and loitering around are some 
“ greasers,” as the slovenly Mexican stockmen are styled. 
Away on either side of the single track, unfenced rai yn 4 
line stretch the open plains of the same rich, red loamy 
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as is seen at Fresno, but the broiling sun beats down upon 
the thin, burnt up grass, and no prospect could possibly be 
more uninviting. 

At Fresno we have reached about midway of its length 
along the San Joaquin Valley. The term valley, however, 
tends to suggest to the reader’s mind something different to 
what is actually seen, This is certainly « valley, and it is 
traversed along its center from south to north by the San 
Joaquin, a river resembling, during the larger 
course, the Yarra between Melbourne and illiamstown, 
Australia. But from Fresno you see no sign of ariver. It 
will be remembered that this valley is of great extent. From 
the head of the San Joaquin, in the south, to the head of the 
Sacramento, in the north, is 502 miles, and the average 
width between the coast range on the west and the Sierras 
on the east, which inclose this valley, is 110 miles, When 
one alights from the cars, therefore, at Fresno, there is very 
little appearance of a valley. Through the dim haze created 
by the heat one can discern the towering outline of the 
Sierras away to the eastward, but the lower range coastward 
is not visible. Allis level. Getting into the middle of the 
township you find, however, that there must be production 
going on somewhere handy. Prosperous looking farmers 
are driving smart pairs in their Studebaker wagons, or spank- 
ing trotters in the light, single-seated buckboard. Well stock- 
ed stores are driving a brisk trade. Agricultural implements 
are displayed in great number, and of the latest make, while 
from a fruit cannery down near the station the hum of many 
busy workers can be heard as you drive past. The Grand 
Central Hotel, to which we are driven, is of superior sort, giv- 
ing further indication of Fresno’s prosperity, and from the 
clerk we obtain the names of two gentlemen engaged in the 
irrigated land business, We ascertain that the main ditches 
by which the Fresno district is watered come chiefly from 
the King River, a tributary of the San Joaquin, the source 
of whichis in the Sierras, and the most abundant water 
supply season is from the latter part of spring to the begin- 
ning of summer (from March to May). The ditches run 
from 15 to 50 miles, with the farmers’ subsidiary channels 
tapping them all the way from the start. 

As we drive out of Fresno we look back upon the town 
standing in the midst of what would be as open and arid a 
plain as any of the rest of the dreary country passed over 
between Los Angeles and our present position, but for the 
fact that scattered over the scene, artd at intervals of from 
three to five miles apart from each other, are to be seen what 
apaeee in the distances to be groves of trees, studding the 
plain at all points around Fresno. We make for one of these 
** clumps of trees,” and are alittle surprised at its distance. 
On this level kind of country, and probably owing in part 
to rarity of the atmo<phere, what looks like one mile proves 
five. The ‘‘clump” of trees also begins to spread outas you 
near it, and develops into a ‘‘colony.” These colonies are a 
marked feature of the Fresno irrigation settlement. A 
dozen different colonies, covering areas of from 6 to 15 square 
miles each, are all so rapidly expanding as to suggest that in 
time the intervening plains between the colonies will all be 
filled up. Under the colony system, water is first supplied 
by acompany, which constructs the main ditch; then the 
land, increased in value by the permanence of occupation 
assured by the water, finds buye:s, who are enabled to settle 
umpasty. The land is divided into 10, 20, and 40 acre 
lots, and is found eapable of furnishing a good living toeach 
family, while many admit that they are making money. 
These small farms make continuous villages for many miles, 
with all the advantages of society, schools, and churches. 

What a change you experience when you pass from the 
hot plain into the shady avenues! The Zuser boundary of a 
colony is distinctly marked. Outside, a glaring summer sun 
beating down upon an arid waste; the soil is in itself rich 
enough, but it has no water; inside, grateful shade, water 
running along the ditches on each side of the main road, 
luxurious vegetation, neat, well kept houses, prosperous 
looking people, here a vineyard, there an orchard; on one 
hand the owner of a forty acre block has his farm subdivid- 
ed into four 10 acre lots, carrying each vines, fruit trees, 
wheat, and green crops respectively, while on the other may 
be observed quite a large landed proprietor, who has accum- 
ulated 160 acres. Every homestead has its windmill engag- 
ed in pumping water into an elevated wooden reservoir re- 
semblinga wine vat, andfrom this a supply sufficient for 
house and stock requirements is got by gravitation. This 
water is obtained from wells, and here comes in a signifi- 
cant fact in connection with irrigation. en years ago wa- 
ter in the district was not to be got by sinking; now it can 
be obtained anywhere within the areas reached by the irriga- 
tion ditches at from 10 to 40 feet. The continued soakin 
of the land by the repeated flooding of the water has suppli 
the wells, The oldest colony inthe Fresno district only 
reaches the age of ten years, but ten out of a total of fourteen 
are under five years since the first settlement was made. The 
absence of fences is afeature. Eachcolony is allowed un- 
der an act of the State Legislature to dispense with fences 
if the majority of the settlement so will it. There are many 


rtion of its | 


criminately letting the water cover the grain or maize fields | the place where the lateralsleave the main channel. The 


did not matter, but in irrigating for fruit trees and vines 
the water had to be prevented from going close up to the 
stems. Little hoed-up ridges were shown me banked up at 
about 4 feet back from the stems of the fruit trees all round 
to keep the water back. The theory is, by letting the water 
sink down about 4 feet — from the tree that the roots fol- 
low the water and thus strike deeper and do better. 
Within as late a period as ten years ago land around Fresno 
‘could hardly be given away. Like Australia, Southern 
California has its big estates and wheat growing selectors. 
The large holdings are represented by the Spanish grants, 
which the United States Government respected at the time 
of annexation, and these are used as large cattle and sheep 
ranches, Australian large estates are found in many in- 
stances to have appropriated the choicest situations with re- 
spect to water frontages, and in the big ranch grants here 
the same peculiarity exists, Like the Australian farmer of 
the interior, his Californian confrere was, before the irriga- 
tion advent, also engaged in waging an unequal conflict 
under similarly adverse troubles. During an extra severe 
drought which came in 1871, a few farmers who were more 
favorably located with respect to water frontages than the 
majority conceived the idea of digging a ditch from the 
river and letting the water flood their crops. An official re- 
cord of the time reads: ‘‘ At the cessation of the rains in 
February, 1871 (corresponding with the Australian August), 
says our authority, the grain was in excellent condition, but 
March and April came without a drop of rain, when the 
drought accompanied by severe north winds, turned it yellow 
and sickly, threatening utter destruction. Some of the farmers 
then determined to try flooding from the King as a desper- 
ate resort, and a few ditches were hurriedly cut. The water 
| was applied in a crude manner, buta single flooding restored 
the vitality of the crops, and made the wheat yield from 80 
to 55 bushels per acre. Much of this land previously failed 
to find purchasers at 2%¢ dol. per acre, and its price imme- 
diately rose to 25 and 30 dol. per acre.” When it is remem- 
bered that March and April, the months referred to in the 
foregoing, correspond with the Australian September and 
October, and that these are just the months when rain is 
most needed and least to be depended upon, the peculiar 
coincidence indigated here is somewhat remarkable. This 
| was the small beginning from which have arisen such grand 
results in that portion of California of which Fresno is the 
| center, 
| One of the earliest difficulties that met Californian irriga- 
| tion came from the large estate owners. In those frequent 
| instances in which their properties lay between the farmers’ 
| lands and the river, the right of thoroughfare with ditches 
| was disputed; but one of the earliest acts of the Californian 
State Legislature, bearing upon the irrigation question, gave 
| free course to the water. 1 told a friend here, who has had 
|a ee deal to do with these early difficulties, about a case in 
| Victoria, where the owner of the Longerernong Estate sued 
the Stawell Shire Council and obtained heavy damages for 
putting a ditch a that property for the purpose of get- 
| ting water from the Wimmera to the selectors at the back; 
and he informed me that at their worst in California, the bi 
estate men were never able to get a judgment of that kind. 
| Later legislation arranged a system of granting water fran- 
| chises to companies, which, upon being incorporated and 
submitting sufficient assurance as to getting on with the 
construction of main ditching to command a certain area of 
land, were authorized todraw a proportionate quantity of 
water ata given point from the river. Thereupon companies 
were formed for ditch construction, and up to date there are 
in operation throughout the San Joaquin valley, the Fresno 
Irrigation Company, with a franchise for carrying 1000 
cubic feet of water, estimated as sufficient to irrigate 230 
square miles; the King’s River Company, witha franchise 
for 250 cubic feet, to water 62 square miles; the Centerville 
and Kingsburg Irrigating Ditch Company, with 200 cubic feet 
| of water, considered enough for 50 square miles; the Emigrant 
| Ditch, coorying. 50 cubic feet of water; and the Liberty 
i 
| 


Ditch, 80 ft. 1e Fowler Switch was just being completed 
| while I was at Fresno, and is to carry 1500 cubic feet, esti- 
}mated to water about 800 square miles. All these 

ditches draw from the King’s River, which, as has already 
| been noted, takes its rise in the Sierras, and forms the main 
| head of the great San Joaquin River. 
| The quantities of water referred to in the foregoing esti- 
| mates of these main ditches are culculated on the basis of a 


| water flow of such a number of cubic feet per second. A¥} 


water right, which the farmers bave to buy from the ditch 
| companies, costs 10 dol. (£2) an acre. Originally the water 
| rights cost 5 dol. an acre, but during the past four years, as 
the knowledge of what can be done with water has become 
known, the price has gone steadily up till it has reached the 

resent figure. A water right does not limit the consumer 

n any degree as to supply. The right gives the claim to 
| take as much water as the area of ground requires, and to 
draw at any time and as often as the owner chooses. In 
| addition to the 10 dol. per acre charge for water, the farmer 


who fence and do so well, showing that they are able to | has to make his own “ lateral,” which is the name given to 
afford it, but in other places you observe the orchards, vine- | the secondary ditch that tapsthe main channel, and the work 
yards, or grain fields of different farmers abutting upon |of making laterals, which are ditches 4 ft. wide by 1 ft. 
each other without unything between. The roads ure also | is usually done jointly by the farmers who bave taken 


in many parts only indicated by the ditch on each side, and 
those who possess sheep and cattle are, under the optional 
fencing law, obliged to take the responsibility of lookin 
after them in those districts where the majority have tanend 
to herd the stock and leave the land unfenced. 

The farm of Miss Austin, which is situated in Central 
Colony, is fairly illustrative -of the district. Miss Austin 
is the managiug partner in a firm of four, and the total land 
held is 100 acres. This is devoted to a combination of vine, 
fruit, and grain growing, with some live stock, for which 
grass and green erops are provided. The grapes grown are 
chiefly Muscatels and Sultanas, raisin drying being a spe- 
cialty of the place. The luxuriance of the shade trees, among 
which the Australian blue gum, the cypress. and the poplar 


can be seen interspersed with oleanders, throws a grateful | 


protection from the heat of the sun as we pass between the 
avenues which run through the farm in various directions, 
following the course of the irrigation ditches. Forty acres 
of the farm are under the raisin vines, which are now in 
their fifth year of bearing. The vines are planted 8 feet 
each way, thus giving 680 vines to the acre, and these yield 
at the rate of from 15 to 50 Ib. per vine of the Muscatels, 
while fromthe Sultanas the yield reaches as high as 100 Ib. 
per vine, 801% being considered a fair average. Sun-drying 
on open trays is the process that has been followed by Miss 
Austin, as she has always been able to get asuperior article 
in that way as Compared with any: of the machines. An 
average of 34¢ Ib. of grapes has been required to make 1 Ib. 
of raisins, and 24¢ dol., or 10s., has been the average price re- 
ceived per case, coptaining 20 Ib. 

Concerning irrigation Miss Austin informed me that indis- 


deep, 
up bed in the same direction, The work is performed very 
cheaply by plow and scoop. Then there is an extra char, 
of 60 cents (2s. 6d.) per acre perannum payable to the 
ditch company to cover management and maintenance ex- 
|penses. For all this the water companies agree to supply 
water ad lid. to each acre of land covered by a 10 dol. water 
| right, maintain the flow of water in the main channel accord- 
|ing tothe requirements of the number of consumers who 
| have connected themselves on by means of their laterals, and 
pay the water overseers, whose business it is to charge, look 
after defined sections of the main ditch, regulate the flow 
from the main sluice where the water enters from the river, 
and perform the same office at such sluices where the water 
enters the farmers’ laterals. 
A matter apt in a degree to confuse a stranger unon his 
' first inspection of practical irrigation isthe way in which the 
people talk about their flow se much water per second 
through the sluices from the main ditches into the laterals, 
| At Salt Lake, under the Mormon irrigation system, the stan- 
| dard — of water is allowed to each water right holder 
at his laterial sluice as one cubic foot per second for each 100 
jacres. This tends to produce the wrong impression of a cer- 
| tain limited quantity of water being allowed to each con- 
| sumer. The allowance of water is uniimited, and the arrange- 
| ment of a cubic foot per second for each 100 acres is simply 
| a0 arrangement to guide the water overseer as to the flow 
that he will lay on when a farmer gives notice that he intends 
to irrigate. Just as at Salt Lake, Utah, so at Preano, Soutb- 
ern California, the water overseer knows how many water 
bts are along each lateral, and every morning he looks at 
his notice boxes, which are attached to th@eiuice heads at 


farmers generally arrange to irrigate fn such a way as to 
accommodate each other, but in any case the waterman 
knows by the notices, stating-intention of irrigation on such 
a day, how many acres are possessed by the persons so ad- 
vising. His water gauge, which is simply a wooden slot in 
the lateral sluice head, graduated so as to let a certain num- 
ber of cubic feet run through in a given time, is then lifted 
to the necessary mark and the water laid on until the irriga- 
tion is completed. Thus, taking the Utah gauge, which is 
arranged so asto let a cubic foot per second flow through 
for each 100 acres of land, if A’s notice represent five water 
rights, B’s 15, and ©’s 80, the water overseer knows that 50 
water rights want water, and he sets the gauge to run at the 
rate of half a cubic foot per second. It will be seen, there- 
fore, that this is not for the purpose of measuring the water 
out Zz the gallon, but only as a gauge to arrange the flow to 
suit the irrigation requirements of the several farmers situat- 
ed along the lateral. 

| this gauge, however, you ascertain that water 
further on a given quantity of land at Fresno than at Salt 
Lake. The water observer’s gauge, which is arranged at 
the latter place to let in a flow of water at the rate of 1 cubic 
foot per second for each 100 acres, is set at the former _ 
the basis of 1 cubic foot per second per 160 acres. The cultiva- 
tor receiving water in the Fresno district at the rate of a 
cubic foot per second per 160 acres finds that a given area 
of land is saturated in a sborter time than it takes to suffi- 
ciently irrigate a similar area at Salt Lake with the water 
flowing much faster, viz. at the rate of a cubic foot per sec- 
ond for each 100 acres. From the great sages | of soil and 
climate of the Fresno distric. to the prairies settled upon by 
the farmers in the interior of Victoria, New South Wales 
South Australia, and Queensland, I should say that water 
would with us go quite as far as in Southern California, 
probably further. Then, a special feature brought out by 
the actual experience of the irrigation colonies of the Fresno 
district is the manner in which the water seems to have the 
inherent power of a its capacity. When the few 
farmers ten years ago let the water on their perishing crops 
in the spring the success of the experiment was acknow- 
ledged, but it was asserted that the King River could not 
furnish water enough to make irrigation a matter of any ex- 
tent or importance. Beginning with the farms nearest the 
river, however, it has been found that after they had re- 
ceived a —— of good soakings they would hardly take 
any more. he water that formerly flowed down the river 
to the sea was intercepted and stored in the subsoil of the 
land. Where it was supposed that the nearest farms to the 
river would a require a similar quantity of water upon 
each successive irrigating time, it has been found that the 
soil being saturated woall not take it in, and the ditches 
have been extended year by year further back from the river, 
thus carrying water sufficient for all. Cultivators who at 
first thought they would never be able to get enough water 
now find that the most profitable returns—whether as re- 
gards the wing of fruit trees, vines, grain, or grasses— 
are obtained by Jetting the water in carefully, and not in 
too great a quantity. 

The Fresno Irrigation Ditch Compan 
sociation of California. It began by ta ing 
and extending the first rude channel made by the few farm- 
ers, to which allusion bas already been made. It was 
then asserted that their franchise would of itself exhaust all 
the available water, but at the date of my visit the ditch 
companies had increased to the number above noted, all 
drawing water at different points from the same King River 
and all able to provide a sufficient supply to their daily in- 
creasing number of right buying constituents. The large 
rancb proprietors, who at first opposed the ditches, are now 
eagerly availing themselves of the ges fortune being thrust 
upon them by the high values which irrigation has conferred 
upon their land. ere are three classes, engaged in the 
Fresno land settlement—the water companies, who construct 
and work the ditches; the land companies, who buy from 
the large holders, and subdivide into smal] blocks; and the 
actual settlers, The price of land at Fresno at the time of 
my visit was quoted at 40 dol. to 80 dol. (8 £ to 16 £) per acre 
including the 10 dol. water right. Some 20 acre blocks were 
shown me that had reached 100 dol. (£20) per acre, because of 

sition in relation to the water. There was little 
variation iv the quality of the soil, but values were controll 
by the lay of the land with respect to easy irrigation. The 
invariable level everywhere rendered irrigation on the 
whole easy, but in seme places inequalities in the soil 
necessitated extra expenditure in the way of leveling. From 
among the cultivators, land agents, and ditch companies 
alike f had several admissions as to their doing very well, 
and from none could I bear any complaints with respect to 
prospects. The land people treat intending settlers with 
great liberality as to terms, and the water mukes the returns 
a certainty within dates that can be definitely calculated 


upon. 
THE ICE OF GREENLAND AND THE ANTARCTIC, 


Dr. James Crouu has a paper in the Philosophical Maga- 
zine for November, opposing the view that the universal 
ice-covering of Greenland is a consequence of the elevation 
of the land, He states that no interior mountain ranges 
have been reported, and holds, as urged by Dr. Robert 
Brown, ‘‘ one of the highest authorities in matters relatin 
to Greenland,” that the region of the great interior ice-fiel 
is like a broad-lipped shallow vessel, filled with the glacier as 
with a viscous material, and pouring portions out through 
breaks in the margin. He also accepts as most probable the 
opinion, long since expressed by Giesecke, and more recently 
by Dr. Brown, that the country is really a collection of 
islands fused together by ice. 

Dr. Croll also argues that the Greenland condition is pro- 
bably tbat of the Antarctic—a collection of rather low 
islands ‘“‘bound together by a continuous sheet of ice,” as 
Sir Wyville Thomson has said, covering a space of about 
4,500.000 square miles. This conclusion as to its little ele- 
vation is stated to follow from the low and even top, and 
the structure, of the Antarctic ice barrier. Its horizontal 
stratification bands indicate, by their number and the thick- 
nese of the mass, a long pe of annual deposition of 
snows; and also that the barrier is probably removed 
hundreds of miles from the region of dispersion, especially 
since there are none of the usual marks of a former glacier 
condition, such as come from movement along valleys or 
fiords, The layers constituting the ice-mass become gradu- 
ally thinner downward; and this, while partly a consequence 
of compression and melting, is due more, Dr. Croll says, to 
the increasing breadth of the earth southward from the pole, 
this alone uiring that a square foot of ice coming from 
latitude 89° should occupy thirty square feet on Teachi 
latitude 60°, aad hence be only yy of a foot thick, He 
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relative thickness is an indication of distance traveled, and | man are to be witnessed in the orchard and the kitchen- | Earwigs have been unusually scarce, as far as we have 
“a layer near the bottom may have been traveling from gardeu rather than in the game-preserve. The skill with been able to observe, and the gooseberry caterpillar and 


the oye for the past 10,000 or 15,000 years,” while one at 
top is not twenty years old, and of short distance of travel. 
om such facts Dr. Croll argues that’ the ice of the 

Antarctic ice barrier moved off from a%ow and even land 
surface, and that this kind of surface characterizes the 
‘Antarctic continent.” On the ground that the moist winds 
flow in all directions toward the south pole, and that the| 
latitudinal extent diminishes poleward, it is urged that the 
loss by precipitation on going poleward does not necessarily 
occasion & diminishing depth of ice. For if the annual 
amount of precipitation between the parallels of 60° and 80° 
is thirty feet, and the amount of moisture left in the air on 
reaching the line of 80° is only a tenth of thirty, this tenth 
would give a snow fall there of twenty-four inches, because | 
the area between the line of 80° and the pole is only an | 
eighth of that between the parallels of 60° and 80°. Hence 
even if the border of the Antarctic ice region takes from 
the clouds the greater part of their moisture, the thickness of 
the ice may stil! increase poleward. Moreover, the region 
of the pole should be ever filling with ice, however small 
the precipitation. 

Dr. Croll regards the recent observations of Nordenskjéld 
as confirmatory of his views on Arctic and Antarctic ice 
regions.—Amer. Jour. of Science. 


OUR ANIMAL ENEMIES AND ALLIES RECON. 
SIDERED. 


Scanty as is the British fauna, our knowledge of its | 
relation to human needs and conveniences is by vo means 
complete. Almost every season we notice fresh features in | 
the habits and character of someapparently well known 
species which must be taken into account when the ques- | 
tion of its preservation or destruction has to be raised. In 
such cases we cannot help asking whether our forefathers | 
have merely omitted to record some old fact, or whether 
the species in question are developiug new babits? On this | 
point no general law can be laid down. We know that | 
changes of diet have been distinctly traced, as in the New 
Zealand parrot and the South African baboon, both of | 
which have quite recently acquired a taste for mutton. In | 
like manner, if we turn over the zoological literature of the | 
past, we find the common squirrel invariably spoken of as 
perfectly harmless, living upon nuts and acorns. Yet if we | 
consult modern gardeners whose lot has been cast in well- 
wooded districts, or if, better still, we contrive to make | 
observations ii person in such a neighborhood, we shall 
find cause to regard thiselegant little animal as a tree-rat 
meriting little toleration at our hands. He now varies his 
traditional diet with wall-fruit, and occasionally with pears 
and apples, carefully selecting the finest specimens, His 
depredations of this kind are not mere matter of conjecture; 
again and again, in tbe stillness of an early summer 
morning, he has been watched in the very act of gnawing 

hes; the marks of his teeth in pears, etc., are also 
quite distinct from the peckings of birds. 

But there is another charge against the squirrel: In 
shrubberies undisturbed by human depredators we may one 
day observe a bird sitting peacefully upon her eggs; the 
next day we find the nest al! pulled to pieces, the eggs gone, 
and the ot birds flown-te» seek some safer spot. This 
mischief isalso due tothesquirrel, Accordingly, if one of 
these buff-colored rodents makes his appearance in a grove 
during nesting time, the alarm and dismay of the birds is al- 
most as striking as if ahawk were seen hovering overhead or 
a weasel were runnivg up the tree. Egg eating appears to be 
distinctly one of the squirrel’s modern accomplishments. 
Whether he confines his attacks to the nests of tree 
haunting species, or occasionally indulges in a raid upon the | 
eggs of the partridge and the pheasant, we cannot say with 
certainty. Still, from certain suspicious facts, we should 
commend him to the jealous scrutiny of the gamekeeper. 

As far as the smaller birds are concerned, however, not 
merely the eggs but the callow young are exposed to the 
attacks of Bunny. Hence, for our part, we feel no hesita- 
tion in signing his general death warrant. 

But to find a means for carrying out the sentence is diffi- | 
cult. It is rarély possible to get a fair shot at him if he 
knows that you are in pursuit, as he dexterously contrives | 
to keep the stem of a tree ora thick branch between bim- | 
self and the source of danger. Sometimes in the twilight of a 
summer evening a family party of squirrels will come down 
to have a dance on the lawn, and may then be struck down 
if a loaded gun is at hand. In his early morning raids in | 
the en, too, be sometimes may be found within range | 
in the open, Dcgs and cats pursue him, bnt they are | 
almost equally inefficient. We think, indeed, that a cat has 
more chance of catching a bird than a squirrel. 

As for his wild enemies, the weasel and the polecat— | 


| which he extracts peas and beans from the pod, leaving it 
|apparently intact wotil it collapses on handling, is worth 
notice. The scarlet-runner and the kidney bean do not seem 
to meet his taste at any stage of their growth. Gooseberries 
the bird attacks in a similar style, making a small opening 
with the point of his beak, sucking out the pulp, and ieaving 
the empty skin hanging. The jay is decidedly a neat feeder. 
Whether bis good deeds among cockchafers, elaters, and 
noxious larve fairly compensate his work among various 
crops is hard to decide. 


he thrush group, as it has been often pointed out, bold | 


also an ambiguous position. Did they merely take ‘‘a little 
fruit "—as certain writers euphemistically express it—they 
might live in our good graces. But where they are plentiful 
and have been fed through the winter they display their 
gratitude by taking ‘‘ notsome, but all.” Long before the 
crop is ripe they make numerous trial borings, never finishing 
a fruit. The damage thus begun is carried on by wasps, 
flies, earwigs, etc., and by rain, and the fruit in consequence 
rots before it can ripen. Scarecrows, however cunningly 
devised, lose their terrors in at most three or four days. 
Nets are not easily applied to standard trees, and Bre in any 
case certain to keep off an appreciable portion of the sun- 
shine, rarely too abundant in Britain, 

Last, and worst of the feathered race comes the sparrow. 
Not, indeed, that a particle of evidence has turned up in his 
favor, All the intelligence that comes to hand from 
countries where be bas been indiscreetly acclimated—e. g., 
the United States—points in one and the same direction. 
Careful observers there have not merely watched closely the 
doings, the goings, and comings of the sparrow, but have 
from time to time shot a specimen, and opening his crop 
made an examination of its contents. The result has been 
most condemnatory; three-fourths at least of the food of the 
sparrow are in this manner proved to consist not of cater- 
pillars, gnats, and the like, but of fruit, grain, and other 
matter which man preserves to reserve for his own con- 
sumption. We can pronounce this bird, therefore, frugivo- 
rous from choice and occasionally insectivorous from 
necessity, with a general tendency to mischief. Thus one 
observer, finding the sparrows apparently bard at work in 
some vines, left them for atime unmolested, in the belief 
that they were ridding the vines of some injurious insect, 
On closer examination he found that they were biting off the 
fruit-buds, eating, however, little of what they thus destroyed 
but throwing the fraginents to the ground in superfluity of 
naughtiness, The owner's of grapes for 
the season was thus effectually cut off. 

Another sin of the sparrow is manifested as strikingly in 
America as in Europe—the war, too often successful, which 
it wages aguinst the harmless and useful swallow. The 
helpless young swallows are often dragged from the nest and 
thrown to the ground, and the casters 6 4 on their return, 
find the hateful enemy in possession. We fear, from a 
variety of facts which come under our notice, that the 
swallow and the martin are becoming decidedly less abun- 
dant in Britain, and that this decrease is owing in great part 
to the increase of the sparrow. We know an instance of a 
mansion in Essex, standing in its own grounds of about 
80 acres, where the swallows were till lately very numerous. 
They were considered by the preprietor and ily as 
most welcome visitants, since the neighborhood isin sum- 
mer much infested with gnats and midges. But though 
protected from all ordinary forms of molestation they have 
gradually become less and less numerous, and this year, if 
we remember rightly, none at all have put in an appearance. 
In former seasons it bas repeatedly happened that their 
young brood has been thrown down by the sparrows, and 
more than once an intruding ben sparrow has suffered death 
on being caught in aswallow’s nest, 

Now if we remember that gnats are found to be not a mere 
irritation or annoyance, but conveyers of disease, the pre- 
servation of the swallow and of every goat destroyer becomes 
a point of sanitary policy, and is consequently a national 
concern. ‘The question therefore arises whether a war of 
extirpation against the sparrow should not be undertaken in 
a more general and systematic manner than has heretofore 
been the case. 

Turning from birds to batrachians we find a shade of 
doubt attaching to the toad—an avimal which we have 
hitherto regarded as an unimpeachable friend. His services 
against slugs, wood lice, and a number of garden pests are 
generally recognized, But we have heard it latterly asserted, 
by persons whose evidence is entitled to some respect, that 
he hav been seen in the very act of devouring strawberries. 
We by no means consider the proof sufficient, and hope that 
our sober friend may yet be found entitled to an honorable 
acquittal. But we recommend close observation during the 
ensuing season. Nothing short of being seen in the very act 


which occasionally surprise him in his nest by night or in ought to sufflee, since a bitten strawberry may be, and geue- 
his winter retreats—canuot be encouraged where poultry | rally is, the work of snails or slugs. All our knowledge, 
or game are being reared. The same objection applies to indeed, concerning the habits of the toad and his allies 
the carrion crow, the raven, and to certain hawks. The | militates plainly against his proving to be a fruit eater, but 
larger owls are probably his best. and most trustworthy | we have had abundant proof that the habits of animals often 
opponents, and should from a variety of grounds be pre- | differ strikingly from what their structure and their affinities 
served and encouraged Much might be done toward the seem to warrant. 

extirpation of the squirrel by careful search during the, Concerning noisome and destructive insects there is this 
winter in the hollows of trees. How is it that no one has | season but little to remark. The crane fly, or daddy. long- 


yet devised e squirrel trap? \legs (Tipula oleracea) has been found in many parts of 
England in almost unexanipled numbers ; so that, unless its 
egg and larve meet with some destroying agent before the 
spring, there is every reason to fear that the grass and the 
corn must suffer heavily. The slaughter made among this 
enemy by birds, spiders, etc., seemed quite a vanishing 
quantity when compared with the millions remaining. 

The house-fly has been in many places less abundant than 
usual. We have even met with persons ill-informed or 
injudicious enough to consider this scarcity an evil omen in 
a sanitary point of view. 

The blowfly appears to have an especial fondness for ivy- 
blossom—-a tendency not easy to understand, since the ivy 
certainly gives off no odor at all similar to that of tainted 

eat. 

Woes have been locally plentiful, and ve 
tofruit. Their nests are now preferably atta 
of petroleum. The exact position is marked in 
time, and after nightfall the nest is drenched with half a 
gallon of petroleum, more or less according to size, and 
ignited either by means of a match or by firing a blank 
cartridge into the mass. This method is far safer and 
more efficient than the old metbods of digging out, blowing 
up with gunpowder, etc. Wenow think that the extirpa- 
tion of wasps may 


Passing from mammailia to birds, we are sorry to find that | 
not a few are far from improving on a closer acquaintance. | 
The number cf purely zoophagous species which do not 
admit more or less vegetable matter—seeds, fruits, etc.— 
into their dietary is not large. We may even ask whether 
mong those birds which remain with us throughout the year | 
there are, save the birds of prey, commonly so called, any | 
poy zoophagous forms? Ina severe wiuter thesupply of 
nsects, worms, slugs, etc., is often interrupted for so long a | 
time that a bird incapable of digesting seeds, berries, etc., | 
would be in great peril of starvation. 

Among the more useful wild birds the starling has long 
held high rank as a vermin-destroyer. The German farmers | 
from time immemorial have been in the habit of fixing | 
up small boxes in. their orchards, in which this bird may | 
build its nest, secure from cats, hawks, owls, etc. e| 
have often beard the opinion expressed by intelligent and 
observant men, that the, protection thus afforded w the 
starling was well remunerated, Nevertheless, every one must 
have seen this bird feasting upon the red currants in our | 
gardens and have heard it protest with angry screams when | 
the fruit is being gathered and carried away. 

The jay, as.a member of the same group, the Corvide, by | 
repute zeophagous, isfor the most part denounced—mainly 
by gameé-preservers—as.a suspected destroyer of the eggs of 
phesounin and partridges, and defended by lovers of birds 
as an eradicator of caterpillars and other noxious insect- 
larva, It may be, however, that his main disservices to 


destructive 
ed by means 


be undertaken with little scruple, since 


the chief service which they render, the destruction of | 


blowflies, can be better effected by other methods. In the 
fertilization of flowers wasps play but a very subordinate 


part, 


the day-| 


moth (Abrazas 
totally absent. 

Altogether insects of all the orders have been exception- 
ally scarce—a fact ascribed by some to the extremely damp 
character of the last winter, when many larve, and espe- 
cially pup, must have become mouldy, 

On ep the above facts we cannot help seei 
that the old absolute distinction made between the ‘‘varn 
vorous” and ‘‘herbivorous” animals is, like most such 
dualistic classifications, no longer tenable. With the 
| great exception of the ruminant group, whose highly spe- 
| cialized digestive organs are adapted to deal with huge 
| cancion of asparingly nutritious mater, the majority of 

mammals are omnivorous, capable of adapting themselves 
| either to an animal or a vegetable diet, or to a mixture of 
be Thisconclusion is not merely fatal to one of the 


) has in many ens 


dogmas of the Old Natural Histery, but militates against 
the fundamental principles of the Vegetarian movement. 
—Journal of Science, 


‘*Tre ” notes are now numerous. One correspondent 
in the far West suggests making the day commence at 6 
o’clock in the morning, the hours running up to 24; the 
year to be divided into 18 months of 28 days each, and the 
| odd day to be called Independence Day, in token that we 
have absolved ourselves from the system of counting time 
imposed upon the world by Julius Cesar. 
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Entomology and Medica! Science 


IX. MISCBLLANEOUS.—The 
With engraving............ 
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PATENTS. 


In connection with the Selentifie American, Messrs Muxx & Co, 
are Solicitors of American and Foreign Patents, have had 39 years’ experi- 
ence, and now have the largest establishment in the world. Patents are 
obtained on the best terms. . 

A specia! notice is made in the Scien 
| tions patented through this Agency, wit 
| Patentee. By the immense circulation, 
rected to the merits of the new pate‘ag 


American of al) Inven- 
er and residence of the 
eo. public attention is di- 

Jales or introduction often 


| easily effected. 

Any person who has made or invention can ascertain. 
free cf charge, whether a patent / Ag Adiy be obtained, by writing to 
Munn & Co. y 

| We also send free our He" about the Patent Laws, Patents, 


Caveats. Trade Marks, theip’ 4 how procured. Address 


MUNN & COS séroadway, New York. 
Branch Offiée. tor. F and 7th Sts., Washington, C, 
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VII. HORTICULTURE, IRRIGATION, ETC.—The Great Vinery at 
Chiswick .—With engraving. OO 
| 
; German Corvette Prince Adulbert.— eee 
wood for shipbuilders.— 


